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a. Bakteriologicheskoye Oruzhiye Inostrannykh Armiy i Zashchita ot Nego 
(Bacteriological Weapons of Foreign Armies and Methods for Protection 
Against Them), written by Yu. Lebedeva and V. Serebryakov and published 
by the DOSAAF Publishing House in Moscow in 1957. Various measures 
for protection and disinfection are noted in the latter part (from Chapter 3 
on). This publication can be used as a training text for DOSAAF members. 

















b. Chto Nuzhno Znat dlya Zeshchity ot Porazheniya s Vozdukha (What You Need 
to Know for Effective Counsermeasures Against Contamination from the Air), 
written by I.I. Savitskiy and published by the DOSAAF Publishing House, 
Moscow, in 1957. The publication discusses various means for contamination 
of an area from the air, utilizing bacterial, chemical,or nuclear devices, 
the role of the PVO, MPVO, and DOSAAF in protecting the population, and 
various instructions for locating, identifying,and countering "contamination" 
dropped from the air, 


c. Atom i Atomnaya Energiya (The Atom and Atomic Energy), written by 
V.A. Mezentsev and published by the Publishing House, Ministry of 
Defense, USSR,in 1957, in the "Scientific-Popular Library for Soldiers 
and Sailors" series. The publication describes in general terms the present 
and future achievements made possible through the control of atomic energy, 


> as well as atomic and thermonuclear instrumentalia in war and peace. 
ae Mir Atoma (The World of the Atom), written by G.A. Zisman and published by 
Pa the Publishing House, Ministry of Defense, USSR,in 1956, in the "Scientific- 


Popular Library for Soldiers and Sailors" series. This is a rather general 
discussion of the atom and the molecule, and the results of controlling the 
power of the atome 


Reaktivnoye Oruzhiye Kapitalisticheskikh Stran (Rocket Weapons of Capitalistic 
Countries ), written by a group of authors and assembled by D.A. Uryupin, and 
published by the Military Publishing House, Ministry-of Defense, USSR, Moscow, 
in 1957. This publication is basically a compilation of articles from 
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a se 


K YHTATEJIAM 


Boennoe H30aTeaocreo npocuTr npuct- 
NAT C@OU OT3bIBbl U BAMeXaHUA Ha KKU2U 
«Hay4no-nonyaapnol GubauoTeKku condaTa u 
maTpoca» no adpecy: Mocxea, K—104, Teep- 
ckoi 6yaoeap, 18, Ynpasaenue Boexxozo 
H30aTeaecrea. 
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Baagumap AugzpeesHy Me3zeunes — «ATOM H aTOMHand SHePrHn>. 
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BBEJEHHE 


B STOH KHHre paCcKasbipaeTca oO BenuUaliueM mocTHKe 
~ HHH HaykKH — OTKpbITHA cNOo¢o6oB Mpou3BoAcTBa H HC- 
NOJIb3OBaHHA ATOMHOK (A2epHOH) sHeprun. Ira 39HeEprHa BbI- 
ACAAETCA TPH CAMONPOHSBOVIDHEIX H HCKYCCTBEHHHIX npespa- 
ULCHHAX ATOMHBIX Afep. B KHHTe paccKa3bIBaeTca TakxKe 06 
dTOMHOM H TEPMOAEpHOM (BOJOpOAHOM)) opy>xkuu, selicTBHe 
KOTOPOrO OCHOBAaHO Ha HCNOMb3O0BaHHH aTOMHOM SHeprHn. mi 

OTKpbiTHe cnoco6oB nowly4yeHuA aTOMHOLt SHEPrHH He AB- 
AmeTCA H306peTeHHeM KaKOro-1H60 OAHOFO yueHoro, oZHOL 
CTpaHbl. Ycmex ObWI NOCTHTHYT B pe3ysbTaTe AWIHTeMbHOTO 
H3Y4C€HHA aTOMa H eFO Apa, H3y4eHHA ecTeCTBeHHOM H AUC- 
KYCCTBEHHOH paMHOaKTHBHOCTH y4eHBIMH MHOrHx cTpauH. 
BobwioH BKaq B 3TO Nelo BHeCaM Halu OTEYECTBeHHHIe 
y4eHble, 

Kak H3BecTHO, BMepBhle C BLIAeIeHHeM aTOMHOTi SHeEprHH 
YYeHbIe BCTPeTHIHCh elle B KOHUe XIX Beka, Korda ObINU 
OTKPHIThE PawvOaKTHBHble BelllecTBa. Apa aTOMOB 3STHX Be- 
LECTB CAMONPOHSBOJIbHO, 6€3 KaKOTO-1H60 BHeIUHErO BOsTel- 
CTBHA, paclaqaioTcA HW MpH STOM BbI_erMeTCA aHeprusa. Ho 
pacralaioTca OHM He BCe Cpaay, a B TeYeHHe ONpenemeHHoro 
TepHoOwa BPeMeHH, NOSTOMY KOJIMYECTBO 9HeEpruH, OCBO6OX- 
Aatoulelica B eCAHHHUY BpeMeHn, cpaBHUTesbHO HeEBEJIHKO, H 
hae la STOT Mpouecc MbI He MOKem. 
| epeq HayKoH BCTala 3aMaH4MBan 3aqaua, uMelollaa 
MCKJOUHTEIBHOE 3HAYeHHE IA Hallie XKUZHH: Halitu cro- 
COO OCBOOOMTEHUA 34KMIOUCHHOM B ATOMHOM ALPé sHeprun 
KaKHM-TO HCKYCCTBEHHBIM MyTeM, IpH KOTOPOM B KOpoTKoe 
BPpeMH BbINeIANach Obl OOIbUIAaM 9HepruA. Dra sanaya 4 
Oblia pellleHa yYeHBIMH. 
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IIpu onpemeeHAbix ycioBHAX, CO3aBaeMbIX HCKYCCTBEH- 
HbIM ITYT€M, AAPa aTOMOB HEKOTOPBIX padWOakTHBHbIXx Be- 
ilecTB (ypaHa H MJIyYTOHHA) paclaqaioTrcd MpakTHuecKH 
OMHOBpeMeHHO. B 3TOM CJTy¥ae 34 KOPOTKOe BpeMA BBITe- 
JACTCH OFPOMHOE KOJINYCCTBO 3HeEpruu, KOTOPaA MOKeT ObITb 
HCNOJIb30OBaHa B MHPHbIX WH BOCHHDbIX WeJTHX. 


HencyepmaeMble pecypcbl 3Hepruv aTOMHOrO Apa CTaJn 
JOCTYMHbI YeOBeyecTBY COBCeM HeaBHO. Mobi JIMIb BCTY- 
HaeM B aTOMHY!O 9TOXY, CAeaHbl TObKO MepBble Warn. Ho 
yxKe CeroqHA MbI MOKEM CKa3aTb, ITO OBMAMeHHe ATOMHOH 
sHeprneli OTKPbIBaeT OFPOMHbIe BOSMOMKHOCTH AIA paciunpe- 
HHA BaCTH 4eOBeKa Had MPHPOAON HW WIA MOBBIIMeHHA Mpo- 
H3BOMTeIbHOCTH Tpyaa. ATOMHAaA 3HEPprHA — STO Bend al- 
lad CHJla, WupOKoe HCNOb30BaHHe KOTOPOH MpHBeeT K HO- 
BOMY TpOMa/IHOMYy TIpOBuxKeHHIO Bileped HalmeH PoHHB!. 

Satlacbl 3TOrO BHAa 3HeEPrHu B OKpyKalolleH Hac MpH- 
pone IpakTHyecKH HeOrpaHH4eHHbl. Oxnu KusorpamM™M s11060ro 
BeLLeCTBa COLepxKUT B Ce6e 3alac ATOMHOH 9HEPrHu, 3HadH- 
TEAbHO MIPeBbIIMAOULMH KOJIMUeCTBO SHEP, KOTOPOe OymeT 
aBaTb B TeyveHHe roa KylOpnuepckan POC. 


Jlaxe TO CpaBHNTeIbHO MaJioe KO/MYeCTBO sAepHor 
QHeEPrHH, KOTOPOe Ceyac HAYUMAHCb HCMOMb30BAaTb, ABIACTCA 
KOJIOCCaJIbHBIM TIO CpaBHeHHio c 3HeprHveli, mostyyarollelca 
IlyreM XHMMYeCKHX Mpeo6pasopannit. M3pecTHo, uTO pH 
OJMHAKOBbIX KOJIMUeCTBaX BeLLeCTBa IHeprHs, BbICBOOO*KAae- 
Max OpH weseHuM sep, B MHJIIMOHbI pa3 Oovibille, YeM 
QHeprHA, NOMyyalOllascH B pe3y/JIbTAaTe XHMHYECKHX PeaK- 
UHH. 


Vicnonp30BpaHve aTOMHOl 3Heprun TpeOyeT 3HadHTeJim 
HOrO KosHYUeCTBa AZepHoro «roproyero». B KayecTBe TaKoro 
«ropiouero» B HacTOMee BpeMA MOTYT CAYKUTb TAK Ha3bl- 
BaeMble J@IALLMeCA BeLeCTBa: ypall C ATOMHBIM BeCOM 233 
u 235 vw WyTOHH c aTOMHbIM BecoM 239. Kak H3BeCTHO, He- 
JIMLMIMMHCA BeLLeCTBaMH MOryT ObITb CHapxKeHbl 3apA/El 
ATOMHBIX 60OM6. OTH BelllecTBa TpeOyloTCAH TakxKe IIA pa- 
6OTbI WIEKTPOCTAHUMH Ha ATOMHOM SHeprHv, aTOMHBIX IBH- 
raTetelH H @pyrux ycTaHoBok. Jia Mpon3sBoAcTBa HeoOxoH- 
MbIX KOH¥eCTB SfepHoro «roproyero» Tellepb cCo3faHa CO- 
BepUeHHO HOBAM OTPaCJb MPOMbILeHHOCTH — aTOMHaA MPO- 
MBIUWICHHOCTb; OHA BkKIOUaeT B ceOA pA MpesnpuaTun, 
HMeCIOUIMX KOHCYHOH LWesbio MpOH3BOACTBa NolyyeHHe Aep- 
Horo «roployero». 
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B Hacrosuee BPeMA ATOMHYI0 9HEPrHio Aa MpOMBILIVIeH- 
HBIX UeeH MOyYaloT B Tak Ha3blBaeMbIx ATOMHBIX KOTax, 
HAH AN€PHBIX peakTopax. B 9Tux ycraHoBKax SHEPrHA Bbie- 
AACTCA TaBHBIM O6pa30M B Bue TeMOTH. Tocaequto10 
MOMKHO HCIOJb30BaTb JIA NPHBeeHHA B ABWOKEHHe MapoBol 
HIM Ta30BOH TypOHHHI, Bpautaromeii SJIEKTPHYeCKHH TreHepa- — 
Top. Takum nytem aToMHag SHEPrHA MOKeT ObITb MpeBpa- 
WeHa B dJIEKTPHYeCKyIo, : 

ANeEPHEIM <FOpiouHM> B aTOMHBIX KOTMaX CJIYKHT Tenepp 
1aBHBIM O6pa30M npupogHblit PaXHOaKTHBHBIH 3y1IeMeHT 
ypau. B semyo# kope ero ‘B THICAYY pa3 OobWe, 4eMm 
SOOTA, OH BCTpeuaeTCA Tak Ke YaCTO, Kak, HallpHMep, MeJIb. 
MavleHbkuli KycoK TaKoro «POployero» BeJIMYHHOK co cnnyeu- 
Hyl0 KopoOky aer BO3MOxKHOCTb NOJYYHTh CTOIbKO Ke 
SHEprav, Kak H 3 MMJWIMOHa Ky6ny4ecKHX Me€TPOB ropiouero 
ra3a HAW 1250 ToHH Hedtu! | 

OcBo6ox%xeHHad aTOMHaa SHEPrMA OTKPbIBaeT Nepen ye- 
TOBCHECTBOM HCKJIOUHTEIbHBIE BO3MOMKHOCTH TeEXHHYeCKOrO 
mporpecca. OcoOexHo rpanazvosunt Ne€PCNeKTHBEI HChiOIb30- 
BaHHA ATOMHOM SHeEprvH B MHDPHBIX LeAx B HalleM, couna- 
AMCTHYECKOM OOmlecTBe. MI cTOMM Ha Nopore HOBOdi Hay4Ho- 
TEXHHYECKOH H MPOMBIMWICHHOH peBOJIONHH, BaneKo lIpeBo- 
CXOM#IMeH TO CBOeMy 3Ha4eHHIO MpPOMBIUWIeHHEIE PeBOJIOLH, 
CBASAHHBIC C NOABJICHHEM Napa H 9NeKTpHyecTRa., , 

BaxkHoe MpuMeHenHe aTomHon SHeprHw — ee ucnob30- 
BaHWe WIA NOMYYeHHA SeKTpHYeCKOH sHeprun. B ‘CoBeTcKom 
Corose c 1954 rona pa6oraer NepBast B M¥pe NMpombruneH- 
Hand QEKTPOCTaHWHA Ha aTOMHOH 3Hepruu. TlonesHag MOULI- 
HOCTb 9TOH 3JIEKTPOCTaHUHMH, Zatoulel TOK TIPOMBILUJIe€HHOCTH 
H C€JIbCKOMY XO3AHHCTBY MpHeKalux PaHOHOB, cocTaBlser 
9000 kuviospatr. 3 

Pacxoy, aTOMHOrO «TOMIUBa» Ha SIEKTPOCTAHIMH COCTaB- 
Ime? BC€rO OKOIO 30 rpaMMoB ypana 235 B J@Hb, T. e. Kyco- 
4K BeLleCTBa Pa3sMepOM Cc seCHOH. opex! O6niynag Telvio- 
SICKTPOCTAHUMA TaKOH MOLIHOCTH coKMraeT KaxKubIe CYTKH 
OKoO 120 ToHH yraa, 

Bowbuive BO3MoxKHOCTH OTKPHIBaloTCA Mepex Tpanciop- 
TOM. ATOMHBIM JBuraTesb, yCTaHOBJICHHbIM Ha OKeaHCKOM 
Mapoxoe, NOSBOMMT He TOAbKO COBepwlaTh NavleKye waBa- 
HHA Oe3 Tex OrpOMHbIX 3anacoB TOMIMBa, KOTOpble pacxo- 
AyioT B HaCTOALee BPeMA MOPCKHe cyya, HO H 3HAaYHTeIbHO 
YCKOPHT UX xOJ. 

IIpumMevenve atomuoii SHepruH Ha MOABOAHHIX OnKax 
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O3BOIHT OCYLICCTBIATb OWeHb MasleKHe TOMBOAHbIe MMa- 
BaHHa. | 
Ha .Kele3HoH gopore aTOMHad SHeprHaA acer BO3MOXK- 
HOCTb CTPOHTb TeMJIOBO3bI, CIOCOOHEIC nmpoGeraTb 6e3 NOMI 
HeHHA 3atlaca TOMIMBa MHOrHe THICAYH KHJIOMCTPOB. 

Kak H3BeCTHO, COBpeMeHHble aBHalMOHHBIe ypuraTeslH 
Tpe6yloT Gonbuoro pacxofa ropioue;o. TlostoMy NIpH jaJib- 
HHX H CKOPOCTHbIX NoeTaXx HeEOOXONHMbI OobiuHe 3allacbl 
roprouero; OHH COCTABAAIOT 3HAUHTEIbHYIO momo Beca CaMo- 
neta. Ilo cpaBHeHHio c OObIUHbIM TOPIONHM Bec ‘AepHoro 
«ropiouero» HHuTO*KeH. Ha paOoTy aBHauMOHHOro ABHrAaTeTA 
MoulHocTbIO B 6000 sIOWaMHbIX CHI B TeYeHHe Yacd nmoTpe- 
6yeTcA U3PacXOMOBAaTb TOIbKO OKOVO omHoro TpaMMa aTOM- 
woro ToniuBa! IIpuMeneHHe aTOMHOH SHeprHy MO3BOJIMT BO 
MHOrO pa3 YBeAHUHTb JabHOCTh MoweTa H MOBbBICHTb eFo 
CKOPOCTb. 

3aMaHUMBble MepcieKTHBbI OTKPbIBAaeT aTOMHAA 39Heprun 
nepex pakeTOMmaBaHHeM. 

pyro nyTh MHpHoro MpuMeHeHHA aTOMHOH 3HeprHvd — 
3TO HCNOb3O0BaHHe PaHOaKTHBHbIX BeLLeCTB. B HacToxee 
BpeMs# 3TH BelilecTBa MouyualoT Ha npeANpHATHAX aTOMHOH 
MPOMBILIIeHHOCTH B aTOMHBIX KOTMaX Kak no6ouHble Mmpo- 
AYKTH MpH MpousBoscTBe ALepHoro «ropro4ero». 

B ualeli crpaHe aTOMbI paHOAKTHBHBIX BeLLeCTB (Tak 
Ha3bIBAeMbIcC MeYeHbIe ATOMbI) MpHMeHAIOTCA TeMMepb WIA HC- 
cneloBaHAA CaMbIX pa3sHooOpa3HbIx MpOUeccoB B NIpOMBILI- 
JICHHOCTH, B C@JIbCKOM XO3HHCTBE, B MenHMIMHe. PanuoakTHB- 
Hoe uSiyyeHHe THX AaTOMOB YCIICLIHO UCHOIb3yeTCA AIA NO- 
BbILeHHA YypOXKAaHHOCTH CeJIbCKOXO3AHCTBCHHDIX KYJIbTYP, 
WIA WeYeHHA MHOTUX GovlesHeH 4H T. A. 

B Cospetckom Coro3e HeT HMKaKHx IpenmaATCTBHH K Madb- 
Helilemy Bce Ooslee WIHPOKOMY PasBUTHIO ATOMHOH MpOMBILI- 
Ne@HHOCTH, HCMOMb30BaHHIO aTOMHOM SHeEprHH Ha 61aro 
Hapola, WIA yBeIHYeHHA OOMLeCTBeHHOrO 6oraTcTBa. 

Pacnonaraad peaJIbHbiIMH BO3MOXKHOCTAMH IWHpOKOrO Mpo- 
u3BOACTBa aTOMHOH 9aHepruH, CopeTcKoe rocylapeTBo ry: 
60K) 3aHHTepecoBaHo B TOM, 4TOObI STOT HOBbIM BHA 3Hep- 
HH HCHOb30BaICA JIHIUb B MHMPHbIX WesAx. IlJupokoe uc- 
NOb30BaHHe aTOMHOH 9HeprHv B HallleM HapOAHOM XO3AH- 
CTBe OTKPbIBaeT MePCHeKTHBbI OrPOMHOTO PocTa ipOu3BOLH- 
TeJbHBIX CHJl, TEXHHYeCKOTO UH KyIbTypHOrO Mporpecca, CO- 
OTBETCTByeT HallHM BeJIHNECTBCHHDIM [WlaHaM CTPOHTOth- 
CTBa KOMMYHH3Ma, oo 
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B wecro# maTHieTKe IpHMeHeHHe aTOMHOH 9HeprHH B 
MHPHEIX IeIHX 3HAYMTeMbHO pacilupseTcd. B TeueHHe 
1956-—1960 rogzos B Hallet ctpaHe 6yZyT MOCTpOeHbI HOBbIC 
ATOMHBIE SJIEKTPOCTAHUMH O6Liel MOULHOCTbIO B 2—2,0 MHA- 
wMoHa KHnOBaTT. H3 Hux aBe HaMedeHO NOCTpOHTb Ha Ypaute 
H ogHy oKoviIo Mockspl. B HOBOH MATHJeTKe HaMeYeHO TO- 
cTpoHTb 40 10 THMOB aTOMHBIX peaKTOPOB MOLIHOCTbIO OT 
50 no 200 THCHY KHJIOBaTT KaKAbIM. 


Kpome toro, 8 JupexTupax XX. cpesia KIICC no. 
WecTOMy MATHAeTHeMy IWlaHy mpeaycmoTpeHo: «Pa3sBepHyTb 
pa6oTH 10 CO3aHHIO aTOMHBIX CHJIOBbIX YCTAHOBOK AMH 
TpaHcnopTHHx ueneH. [locrpouTb eqOKOA C aTOMHBIM ABH- 
ratenem. BceMepHo pa3BHBaTb paOoTh Mo AaibHeHiueMy HC- 
NOJb3OBaHHIO PaNWOaKTHBHEIX H3yYeHHH B MpOMBILNICHHO- 
CTH, C@EMbCKOM XO3HHcTBe H MeAHUHHe, B YaCcTHOCTH, An 
KOHTPOJIA 3a KAYeCTBOM MaTePHaJIOB, JIA yipaBJeHHA Mpo-- 
H3BONCTBEHHHIMH MpolleccaMH H aBTOMaTH4eCKOrO peryHpo- 
BaHHA 9THX MpoueccoB, a TaKKe DJA WHaTHOCTHKH H Wede- 
HHA pasvIHYHBIXx OovlesHei. Ulupe ucnob30BaTb MpHMeHeHHe 
MeYeHHIX ATOMOB B HAyYHO-MCCMefOBaTeIbCKUx paboTax. 
3HaYHTeIbHO YBeMYHTb MpOUSBOACTBO NOSHMETPHYeCKOH H 
pawHoMeTpHyeckoOH aliliapaTypbl, mpH6Oopos KOXTpOA H 
yIIpaBJIeHHA>. 


AToMHoe H TepMosepHoe (BOMOpOAHOe) oOpyxKue CO3- 
waHo HU HMeeCTCA B HalleH CTpaHe TOJbKO AA TOTO, YTOOBI 
BO BCeEOPyKHH BCTPeTHTb arpeccopa H OTBETHTb COKPYLIH- 
T@JIbHBIM YapOM, eCH arpeccop OCMe/IHTCH MNPHMEHHTb 
IPOTHB Hac 3TO OpyxKue. | 


ATOMHoe H TepMonnepHoe opyxKHe — Goee MOLLHOe M0 
cpoeMy Nopaxkalollemy JelcTBHio B CpaBHeHHH C ApPyruMu 
BugaMH opy2xkus. Ho uw OT HHX HMCIOTCH HaexKHble clocoObl 
3allHTH. OnHaKo 3aliHta oT aTOMHOTO HW TepMoxAeEpHOro 
opyKuA Gomee clox%KHa, YeM OT OOBIUHBIX CpeACTB Noparke- 
HHA; OHa TpeOyeT MpHHATHA HEKOTOPbIX CIelMasIbHBIX MEP. 
Bolicka, xOpollo NOATOTOBJIeHHbIe K eHCTBHAM B YCJIOBHAX. 
fIpHMeHeHHA aTOMHOrO HM TEpMOMMepHOrO OPpyXKHuA, MOTYT: 
YCMe@WHO BLINOHATS CBOH GoeBble 3aauH. 

Uro6nl XOpOWO NOHATD, KaK DeHCTByeT ATOMHOE H TEPMO- 
ajlepHoe opyxkHe, ITO TaKOe ATOMHAad 9HEPrHA HM Kak Ce TIO- 
AYWalOT H HCNOJb3yIOT B MHPHBIX WesAx, HeEOOXOAHMO: NO3sHa-. 
KOMHTbCA CO CTPOCHHEM MC/IbYaHWIHX MaTepHavIhHAIX: FacTHL 
BEWIECTBA —- ATOMOB. : Se cars 


= tik 
eda fo eM 
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l, ATOM 


Hesuyumple vwactu4Kky 


B ce OKpyKaloulve Hac Tela cocTOAT H3 M@JIbUaHIUHX, He- 

BHAMMBIX T'la30M YaCTHI, — aTOMOB. OXHHM U3 TepBbIX 
YUEHBIX, BbICKa3aBIUHX STY MBICJIb, Ob 3HAMEHHTHIH (uO- 
cop-MaTepHastuct zpesuet Tpenuu — JtemoKpuT. 2 

Ha6atonad pasauuupe sapnenna, FleMOKpHT fbitasca 
HaTb HM OObsACHeHHe. Boga mnpespaliaetca B HeBHAHMbIn 
Map W yweTyyHBaetcn. Kak MOXKHO 3To O6baACHUTD? Many no- 
4eMy, HaNpHMep, MBI OMlLyllaeM 3aMaxH pa3IM4HbIX UBeTOB 
Ha HaJIeKOM paccTOAHHH? Pa3MbillIsA Had MOMOOHBIMH BO- 
mpocamu, JLemokpur npuitien K yOexKAeHHIO, UTO Tea TOADKO 
KaKYTCH HAM CNVJIOUIHbIMH, Ha CaMOM Jee OHH COCTORT H3 
M€JIbYaHLIHX YaCTHU, KOTOPble HaCTOJIbKO Masbl, 4TO yBH- 
A€Tb HX HEBO3MOXKHO. 


EclH MpeQNOJIOKUTb, YTO BOZAa He ABaAAeTCA CIJIOIMHbIM 
TEAOM, 4 COCTOHT H3 «BOAAHBIX> YACTHU, TO He MpescraBaaer 
ocoOoro Tpyfa oObACHHTD ee npeBpalilenue B nap. Koraa 
Bota MpeBpaillaetca B Nap, YaCTHUBI BObI OTPbIBAIOTCA OT 
Ce NOBEPXHOCTH H yJleTalOT B BOSLYX. JlerKO MOXKHO O6baAC- 
HHTb H TO, MOY€My MBI OLLyUlaeM 3aMaxu pa3qWUHbIX 11Be- 
TOB: OT AYHIHCTEIX BeleCTB, HAaXONMULMXCA B IBeTaX, OTPBI- 
BaloTcA H PaCCeHMBalOTCH B BO3YXe OTACIbHbIe HeEBHAMMBIe 
uacTHubl. []onagqasd B HOC, 3TH YaCTHILbI H CO3LAaIOT OLLy Lile- 
HHe 3amaxa. 


Hloranka 06 aTomax o6bsACHAa MHorve saBeHua IpH- 
POAbl, B TOM U4HCIe H TaKHe, KOTOpble paHee Ka3avJluch 
CBEPXbECTECTBEHHBIMH, MPOHCXOAALIMMH C MOMOILLbIO 6o0xKe- 
CTBEHHBIX CHI. Pa3W4HbIe TaMHCTBeHHbIe, HeOODACHHMBIe 
MIPpHPOAHbI€ ABJICHHA OKAa3bIBasIUCh €CTECTBCHHBIMH, JTerKo 
OObACHHMBIMH. 

OToro He Mora onycTuTh nepkoBb. TIpexnonoxenne o 
CyIe€CTBOBaHHH aTOMOB OHA OODABHJa epecbio, TO eCTb JOX- 
HBIM YYeHHeM, 3A pacnpocrpaHeHHe xkoToporo  siogeli 
*KECTOKO pecuexOBasH. ATOMbI ObIIH HallOJIro 3a6bITHI. 


Ho spot c XV—XVI sexos nocrenenHo OMKHBJIACTCH 
PacTeT MPOMBILLICHHOCTh eBpomeHcKUX ropoyOB. Hactynaer 
am0xa ObICTporo pa3BHTHA MpoH3BOAHTeIbHBIX CHa. Jltonu 
HauMHaloT HyYKMaTbCA B HayKe, KOTOpad u3yyaer MpHpogy u 
OGbACHHeT ee 3aKkOHOMepHoctTu. Y YYeHbIe BCe yYallle Bcno- 
MHHaloT Aoradky MbICIHTeeH Mpoulioro, MbIraroTca ob baAC-. 
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“ 


HHTb ABICHHA H 3aKOHOMEPHOCTH NPHPOAH C MOMOIIbIO 
‘@TOMOB. . ee ee 
-. BaYBHHyToe B KauyecTBe. RorankH bunocopamn ‘EpeBHo- 
CTH yueHhe 06 aToMax 6blio0 paspa6oTaHO KaK Hay4Haa 
runotesa Jexaprom, Taccenau 4 ApyruMH. y4eHEIMH, © | 
_ B 1647 rozy Bo ®panunu selina B cBeT KHHra Tibepa 
Taccenau 06 atomax. Aptop KHHTH NHCaf o TOM, 4TO BCe 
BeuleCTBa B MHPe COCTOHT H3 HeJeHMBIX YACTHIL — aTOMOB. 
ATOMbI OTMHUAaIOTCA Apyr oT Apyra cbopMol, BenuuHHOH H 
BecoM. Uro6b cosqaTb Bce MHorooOpa3sHe OKpyxXatomlero 
‘ .  MHpa, ytBepxxzaa Taccenau, xe HyxHO 6ombworo yncHa pa3- 
JIMUHBIX aToMoB. M3 tTpex BHAOB CTPOHTeIbHHIX MaTepHa- 
JOB — KHpPIlH¥eH, MOCOK H OpeBeH — MOXKHO NocTpouTs or- 
POMHOe UHCIO CaMBIX pa3sHoOOpasHHx oMoB. Tak H Mpn- 
PO2a MOKET CO3aTb H3 HECKOJbKHX JCCATKOB pa3HUHbIX 
@TOMOB MHOrHe THICAYH pasHOOOpasHefmmux Ten. > 
_ B Tenax pa3snnunble aTOMH COeMHAIOTCA B rpynnbl — 
MouekyJH. Monekyibl OTAHYAaIOTCA Apyr OT Apyra YHCIOM 


av 






BXOAAPIMX B HHX ATOMOB H «COPTOM» 9THx aToMoB. He- ~ 
TPYZHO coo6pa3uTb, 4YTO H3 HECKOIBKHX eCATKOB pasviny-3 
HBIX RITOMOB MOMKHO CO3aTb OFPOMHOe KOJIHYeCTBO KOMOH- a 










A — mowekya. Ho MHoroe Bo B3araagax Taccengu 6b ~~ 
opunbim. OH, HalpHMep, CuHTal, 4TO HMeIOTCA eco a 
m rellaa, xoloza, BKyCa H 3anaxa. | Peak 

mee TOUHOE ONpesemeHHe MpHPOAL! HeEBHAHMEIX sack 
HMA Tel H3 STHX YaCTHW Nant B XVIII sexe penukwk" 

| pyctaxmA yvenpili M. B. JlomoHocos. On 3a70m%HA OCHOBE e. 2 
fae Soke MOIeKYJIApHOH TeopHH. BoT Kak .yueHbI OO bACHAE © 


Hee ane tem. Bce Tesla COCTOAT H3 MeIbuaHIUHX MaTepHaAb; ~ 


n onpeCTMl. OTH YACTHIL O6AazaloT onpenenenHod Maccoj.4 
6oro * HEIMH. XHMHYECKHMH CBOfcTBaMH. Uactuny st 


Tb MOJIeKyJIY, MOKHO pa3qeluTh Ha ¢~ 
6oneete4a, TO ecT , eau | 
dacTHUb Ha KOTOpHe! — aTOME. Sto yxe camme athe 


: 7 : wore --XHMHGC- 
CHAK NPEBPALLERRY TO vane oonagte MACCOR 
shu pti hag MECKBMH CBOfCTBAMH. 

Monekysbl  OnRh en mdononm , ¥ PasHOpoazHEMd. 
OxHOpogHHe MOneKF" AHOPODHBIMH 1.5. 3 | 
corre asHopomuEx"M COCTOAT Hs OnMNaE Oo” BTOMOB @ B 

ioe aaekya Bxonat ato”? CMHbe OnnH 


OT Apyroro. | 
Teno, coctonuee . yMOACKY.1, — mpoctoe. 
00° ApyrHe Beljectsa. 


Ero.nenbaa pasnomés43 OAHOPOAHELY 
Ecnu. Ke B coctas BR Aa KIB Orar “MOJeKYAbI, NOCTpoeH-— 
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HbIe H3 Pa3HbIX aTOMOB, TO TaKoe BelllecTBO JIOMOHOCOB Ha- 
3bIBaeT CM@LUAHHbIM, HIM, KaK MbI Tellepb TOBOPHM, CJIOMK- 
HbIM. XHMHUCCKHM UYyTeM, TO ECTb BOSAeEHCTBHEM Pa3JIMUHbIXx 
XHMHMYeCCKHX BELIIECTB, CJIOKHOe TeO MOMKHO pa3JIOKHTb Ha 
HECKOJIbKO MIPOCTHIX BeLlecTB. 

Hayka nogsTBepavsia aTOMMCTHYeCKOe yUCHHe M. B. Jlomo- 
HocoBa. Teflepb MbI 3HaeM, 4TO BCe Tela MeHCTBUTCbHO 
pasmemmioTca Ha cOKHbIe wu Mpoctble. [loqaBrsrioulee 60uIb- 
LIHHCTBO OKpy)KalOUlHX HaC BelleCTB —- BeLeCTBAa CIOMKHBIE, 
KaxKM0e H3 HAX COCTOUT H3 Oosee NpocTHXx BemlecTB. Hanpu- 
Mep, IIHTbeBylO COAY, KOTOPylO HHaye Ha3blBaioT ABYYTVIe- 
KHCJIBIM HaTPHeM, MOXKHO pa3vIOKUTb XHMHUCCKHM NyTeM Ha 
yrslepod, BOMOPOA, KHcopon u HaTpHH. Boga Take COxK- 
HO€ BeLUECTBO: OHa COCTOHT H3 KHCMOposa HU BOMOpPOA. 

Toubko HeMHOrHe NpHpomHble Tella He pa3aviaraloTca Ha 
Dpyrve BelllecTBa, OCTaloTCA HeH3MeHHBIMH. K HHM OTHO- 
CATCH, HAaNpHMep, TaKHe METAJWIbI, KAK 2KeJ1e30, O/IOBO, yPaH, 
CBHHELL HW pyre; ra3bl — KHCOpOA, BOMOPOA, a30or. 


ban sail 


ae  B npowom awaM AyMadH, ¥TO BCe MeTadIbI MoryT Mpe- 
“BpallaTbca apyr B Apyra. [jaa 3TOTO HY2KHO JIMIlb ’HaHTH 
ceKpeT Takoro Npespailenua. B cpeqHHe Beka MHOrHe Yue. 
Mabie —- HX Ha3bIBaJIHM aJIXHMHKaMH’— Zoro H  yRIOPHO 
WCKaIH STOT «CeKpeT», NbITAMMCh UMpeBpaTHTb HespasroueH- 
rye MeTaJJibl B AparoueHHble, HalipHMep PTyTb B 3CoJ0TO. 
: Ho CKOAbKO HH CTapanHCh aXHMHKH, HM TAK HM He Vlg HOC 
“TIOYUHTh 300TO H3 PTYTH HW UPyrHx MeTaJOB. ae. 
Tenepb MbI 3HaeM pHanHy sToro, PtyTb H 30/10TO - ~ 9TO 
XHMHUYCCKHE BICEMCHTHI, KOTOPbIe HEMb3A Pa3JIOMKUTb XMsMHYE- 
 CKHMH Cnoco6aMH Ha Kakwe-TO mpyrve Bellectsa. Xfamuye 
Cexye 3/I@MeHTBI COCTOAT 43 aTOMOB OfHOrO BAMA. TIP yo. 
AaTO-.wEr ypaHa OTAHYAIOTCA OT AaTOMOB BOMOPOMa, ATOM Qoos 
Nes 2g OTNHYHI_OT TeX H Apyrux. Kaxkdomy BHy ate 
Pra aes onpenenenubii xuMayeCKHi Si 7OY- yramuaiores 
ASIMYHBIX XHMMYECKHX 244 Recom. ATOMHBIi 
apyr OT APYla. cpoum BeCOM, aTOMHE 
pec — 9T0 HE | as erputenbHbl BEC Toa Anais hemo’ 
4 ero OTHOCHTEAS C Bec. ATOMHEIM BeCcoM 
bHBIl, CpaBHHTeNbHBI” cxoneKo pas aTOM 


Ha3bIBaloT UHCIO,” 

» NMOKA3bIBaIOWee, BO arowg Kucnopoma 
a a es 
aHHOrO SIeMEHT?, cree Wig Wag, P 


MeCHTOB OOJIbILIe -e]H- 
ATOMHbIG BeCa BCE... uuecKHX ave, 1,008, yraepoza — 


HHUB: ATOMHBIA Bets BOMOpOa paBeh 
12,010, KUCOpoAa — 000, cept = gn ypana —— 238,07 
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CnroxKHbIe BeLLeCTBa COCTOAT H3 HECKOJIbKHX XHMHUCCKHX’ 
SJI@EMEHTOB. 

KakHM 2Ke NyTeM MOKHO yOenurEcs B CyULeCTBOBaHHH 
MeJIbuaHlHxX WacTHIt BelllecTBa? CyllecTBOBaHHe aTOMOB 4H 
MOJI€KYJI HOKA3bIBaeTCA MPH MOMOMLM pa3IMYHbIX CNelHaJib- 
HBX MpH6opos wu onnToB. OxHaxKAb ObWI MpoBezeH, Hanpu- 
Mep, TakoH onbiT. Ha OTNOMMPOBaHHYlO CBHHIOBY!O Ma- 
CTHHKY Oblla NowoxwKeHa W MPWKaTa K He MW1acTHHKa H3 30- 
fota. CrycTa HeCKOJIbKO MeCALEB MaCTHHKH CilaAJIHCb. 
Kora lacTHHKH pa3pesaiu MonepeK, TO O6HapyXKHIH, 4TO 
B 30/loTe Ha rvlyOuHe Jo | MuMuMeTpa HaXOAATCH MebYall- 
WHE YaCTHYKH CBHHUa, &@ B CBHHUe€ — YaCTHYKH 30J10TA. 
Takoe NPOHHKHOBeHHe OAHOFO BeLeCTBa B ApPyroe Ha3bIBalOT 
aAupysuen. 

UemM MOXHO OODACHHTh AuDy3uI0 MewbuaHWINX aCTH- 
yeK 300TAa H CBHHIUa B OMHCAHHOM OMNHTe? ToubkKoO Of- 
HHM — «3€PHHCTbIM» CTPOeCHHeM 3STHX MeTa/II0B. OTZebHbIe 
aTOMBI 30/10Ta, HAXOAACb B JBHKeHHH, NpOOuBaloTCA MeXKLY 
aTOMAMH CBHHIa; B CBOIO O4epesb YaCTb aATOMOB CBHHUAa 
I1pOHHKaeT MeKAy aTOMaMH 3070TA. Hudbdysua yacTH4eK 
RelecTBa HaOmlOMaeTcCA TakKe y KHAKOCTeH HW Y Fa3zoB. 

Tospops’ 0 CyllecTBOBaHHW aTOMOB HM MOJeKyJ, Heb3A He 
YNOMAHYTb O MOCTOAHHOM JBYKeHHM 3THX YaCTHU., ToubKo 
QBHKeHHE UACTHIL DelaeT MOHATHBIM, HallpHMep, LHMDy3H10 
B TBEPUHX TelaX HW ABJICHHe Maxy¥eCTH HEKOTOPHIX BeLecTB. 
TovIbKO MOCTOAHHO JBHXKYWIHECH YaCTHUBI MOTyT MPOHHKaTb 
BHYTPb TBEPAOFO BeleECTBA HJIH OTPbIBATbCA OT MOBEPXHOCTH 
KaKoOro-To TBepAOrO Tela. 

JIBHXKeHHe MOJIeEKYJI MOXKHO MOK&3aTb He TOJIBKO KOCBeH- 
HHIM MyTeM — €rO MOXKHO YBHACTb NOYTH HeMOCpeACTBeHHO. 
Bonee cra eT Ha3aq OMMH y4eHbId — anriuicKkuh OoTaHHK 
BpoyH — Ha6Jlogza1 crpaHHoe aBseHHe. PaccmaTpHBax nos 
MHKPOCKONOM BHYyTpeHHee CTpoeHHe paCTeHHA, OH 3aMeTHII, 
YTO KPOUIeCYHbIe YaCTHIUbl BeeCTBa, HaBalollve B coKe 
pacTeHHA, GecipepHBHO ABHXKYTCA BO BCeX HalpaBeHHAx. 
Botahuk 3aHHTepecoBaJica: MomKeT ObITb, 9TO KAKHE-TO XKH- 
BhIe cyuiecTBa? OH pellH/] pacCMOTpeTb N10, MHKPOCKOMOM 
M@VIKHe WaCTHUbI TIHHbl, TakKxKe MWiaBaiollve B Bone. Ho uw 
9TH, HECOMHEHHO, H@XKMBble YACTHIUW He HaXOAHJINCh B NO- 
Koe: OHH HelpepHiBHO Gecnopazqo4HO aBuramuch. Uem 
MeHbUIe ObIIH YACTHUBI, TEM ObICTPee OHH ABHTaJHch. 

Hlonro paccMatTpHBal OoTaHuk Takylo Kano Bozb. Ho 
Tak W HE MOT AOKMAThCA, KOrAa ABHKeHNe YaCTHU MpeKpa- 
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TuTca. Ka3amocb, 6yATO MX MOCTOXHHO TOJIKaJIH KaKHe-TO 
HeBHJMMbIe CHJbl. [IpapubHaA pasraaKa 9TOrO ABJICHHA 
Oblla HaHeHa 3Ha4HTebHO MO3sTHee. 

Oka3biBaeTcA, TO ABHXKYIIHECH MOJICKYJIbI 2KUIKOCTH 
OeclipepbIBHO yapAIOTCA O YaCTHIb!I PIMHbI WIM Jpyroro Be- 
WlecTBa HW MpHBOAAT HX B ABHKeHHe. KoneyHo, BHAMMbIe NOL 
MHKPOCKONMOM YaCTHILbl TIHHbI B CpaBHeHHH C MOJIeKyJaMu 
X2KUIKOCTH OUeHb BEJIMKH — OHH He «YYBCTBYIOT» yapoB OT- 
J@JIbHbIX MOJIeKyJI. Ho Bce HeO B TOM, YTO B OHO H TO Ke 
BpeMA O KaKAylO YaACTHUY yapHeTCA MHOMKECTBO MOVIeKyJ 
WM CHa AX YapOB HeOAHHAKOBa C Pa3HHIX CTOPOH KakKJOn 
OTA@IbHOH YacTHUbl B pe3yJbTaTe TaKHX YapOB 4aCTHIUbI 
BeWeCTBa H MeYyTCA B X%KHAKOCTH B CaMbIX Pa3JIHUHbIX Ha- 
MipaBJIeHHAX. CKOJbKO Obl BbI HH CMOTP@JIM Ha HHX, BbI He 
Ox LeTecb TOTO MOMeHTA, KOra HX ABHKeHHe MpekparTHTca. 

Kak H3BeCTHO, Tela MOryT HAaXOZHTbCA B TpeX COCTOH- 
HHAX: TBEPAOM, KHAKOM 4 ra3006pa3HoM. Bo Bcex 9THX CJly- 
yanxX JBYXKeHHe YacTHIL pa3saMyHo. Ecin 970 1a3, TO 
YaCTHYKH efO HaxOAATCA B OecNOpaAAOYHOM ABH XKeHHHM, OHH 
He CBA3aHbI Apyr c APyroM H CTpeMATCA pa3gleTeTbCA B pa3- 
Hble CTOpOHBI. []pu 9TOM YaCTHUbI OecipepbIBHO CTAaJIKHBa- 
IOTCH pyr c Apyrom, Ta3 MoO*KeT 3aNOJHHTb KakOH yroHO 
6oubuIOH OObeM. | 

B X%KMAKOCTH MOJICKyJIbI TaKKe DBHKYTCA B CAMBIX pa3- 
JIMUHBIX HallpaBJIGHHAX, CTAaIKMBalOTCA Apyr Cc ApyroM, HO 
3LeCb OTI@JIbHaAf YaCTHUKa HE MOMKET COBCEM OTOPBAaTbCA OT 
IPyrHX: MOJIeKyJIbl HAXOAATCA OYeHb OIM3KO Apyr OT Apyra, 
MW Mey HAMH JeHCTBYIOT CHJIbI CllemuieHua. IlostTomy *KuZ- 
KOCTb BCerqa HMeeT OMpeevleHHbIH O6beM, HO He MMeeT 
ONpeeeHHOH POpMbI. 

UacTuubl TBepHOro Tesla Take He HaXOAATCA B HOKOE, 
Ho KamjlaA uwaCTHlla B HEM Kak Obl NpHBA3aHa K Olpesevieu- 
HOMY MECTY, OHa JIHLIb KONeOIeTCA B KAKOM-TO OYeHb MaJIOM 
npoctpauctsBe. Ilostomy TBepgzoe TeIO HMeeT ONpeeeHHbIA 
o6beM H oOllpesevieHHy!o (OpMy. 

JipuxKeHHe Meb¥uaHUIHxX aCTHW BelllecTBa onpemelner 
MHorve CBOHCTBa Tel. HanpuMep, pe3yJIbTaTOM JIBH>KeHHA 
HeEBHJHMbIX YaCTHYeK ABIAeTCA TelloTa. CorjacHo coBpe- 
MeCHHbIM BO33PCHHAM CKOPOCTb ABHKeHHA YaCcTHI, s1060ro 
Tela xapakTepH3yeT ero Temilepatypy. Uem O6blctpee ABH- 
*KYTCA UACTHLUb, TEM Tellviee Teo. Korga Mb HarpeBaem 
KaKOH-HHOyb MpeMeT Ha OFHe, Mbl yCKopAxem KoOJeOaHHA 
ero 4aCTHL, 3a CueT 9HEprHH MiamenuH. [IpeamerT narpeBaetca. 
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‘Hao6opot, mpu oxmakgewun Mbl 3aMeyIaeM 9TH KOse- 
OaHuHa. 7 | 
Uem cubHee HarpeBaeTca KaKOe-1H60 TeIO, TeM GEICTpee 
ABWXKYTCA ero HeBHAMMbIe uacTuyku. Harpespanve tTBepz0ro 
Tela MOMKEeT IIPHBeECTH K TOMY, UTO CHVIbI CLEMIG@HHA He CMO- 
ryT yKe yRepKaTb YaCTHUKH Ha CBOMX MeCTax: Tora TBep- 
Roe Teo paciiaBineTca, Mpeppalaetca B AHAKOCTD. 
IIpw HarpeBaHHH XKHAKOCTH MOJeKyJIbl OTPbIBaIOTCA OT 
ee NMOBeEpXHOCTH, oOpa3yx nap. Uem Bbilllie TemMnepatypa 
KHIKOCTH, TEM OO/IbIMe YHCMIO OTPHIBAIOULAXCA YaCcTHUeK, 
Korma (BH KeHHe 4YaCTHUeK 3aMedIAeTCA, MBI Ha6wIOlaeM 
Ipeppalenve ra3a B KHAKOCTb. OxakK1aA KANAKOCTb, MBI 
mpeppallaem ee B TBEpAoOe TeO, NOHHKaA TeMMepatypy, Mb 
YMeHbIUaeM CKOPOCTbh ABH KEHHA MOeKyJ. Bot nowemy Bosa 
lpeBpalllaeTca B Jieq, eCJIH TeMMepaTypa ee Mayaet WO HyJIA 
rpaycos. 
Bee Tela B MHpe — 3€MJIA, BO3ZyX, 2KMBOTHbIe, pacTeHua 
M CaM YeJIOBEK —- COCTOAT H3 Me€JIbUaHIHX MaTepHaJIbHbIXx 
yacTuu, [loqo6Ho MbiIMHKaM, TAHILYIOIWLAM B APKOM MoocKe 
cBeTa, MaalouleH H3 OKHa, aTOMbI HaXOJATCA B MOCTOAHHOM 
ABH KeHHH. 


_ 3akOH BesMKOrO pyccKOrO XHMHKa 


OrpomMHoe 3Hav¥eHve B H3yY4€HHH aTOMOB HW OTKDbITHH 
cmoco6a MOMyYeHHA aTOMHOH SHEprHuH HUMeeT NepnomMuecKkHh 
3aKOH XHMHYeCKHX 3JIEMEHTOB, OObEAHHAIOULHM pa3zqHUHBle 
ATOMbI, CyILECTBYIOWHe B MpHpose, B OMHY cCHCTeMy. OTOT 
3aKOH ObIJI OTKPBIT B NPOUWIOM BeKe BeJIMKHM PyCCKHM y4e- 
HbIM JI. HW. Mengeneesnio. | 

Co BpeMeH rvly6okoH ApeBHOCTH JIOXH 3ayMbIBaHCb 
HaJ_ BOMpOcoM, H3 KaKHX OCHOBHBIX BeIIeCTB COCTOAT BCe 
OKpyKalollve Hac Tesla? 

Muoro. Tpyfa 4 BPeMeHM 3aTPaTHIH y4eHble, HCKaBluINe 
Ha 3TOT BOMpoc OTBeTA. | 

Tpu Thicduu JleT Ha3aq yueHbie Kutaa mucanu o. natu 
OCHOBHBIX «3JIEMeHTaxX MHpa» — Bose, OFHe, 3eMJle, MepeBe 
HW MeTaJvie, H3 KOTOPbIX TOCTpOeHO BCe OKPyKaroulee. 

B apesyen Muazuu npuBepxeHubl yYeHHA YapBaKOB CUH- 
TaJIH, UTO MyTeM KOMOHHALHA dupa, BO3LYXa, OFHA, BOB H 
3EMIH OOpa3ylOTCH He TOJIbKO HeKHBLIE MAaTePHaJIbHble 
OObeKTH, HO H KHBbIC OPraHH3Mbl, B TOM YHCe pacTeHia u 
2KHBOTHEIe. 

MuorouvcleHHble (busocodckve yueHHA O06 «93 1eMeHTaXx 
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Mupa» cO3aw ApeBHue rpeku. Tax, Oosee TEICAUM set 
Kazaa Danecom MuviercKHM 6biIO BbICKa3aHO Mpeanosoxe- 
HHe, 4YTO MePBOHAYaJIbHbIM BeUIECTBOM, OCHOBOH Bcero Ha 
3eMJle, ABJIAeTCA BOZa. Bce, YTO MbI BUAMM BOKPyr, Mpou3o- 
IuIO U3 BOABI. Apyroh ApeBHerpeyeckuh yyenpii, Anakcumen, 
C4UHTAJ, UTO BECb MHP MOCTpoOeH H3 BO3ZyXa. Puocod lepax- 
THT NYMaJl, YTO NEPBOOCHOBOH BCerO ABJINETCA OFOHb. 

Tenepb MbI 3HaeM, UTO OCHOBHBIe BelllecTBa BCeeHHOH — 
3TO XHMHYeCKHe JJIEMEHTHI, KOTOPbIe BXOAAT B COCTAB pasio- 
O6pasHbIx Te MpHpogEl. 

CkOJIbKO Ke B MHMPe Pa3HbIX COPTOB ATOMOB, HJIM, Zpy- 
rHMH CJIOBAMH, Pa3HbIX XHMHYUCCKUX 2IeEMeHTOB? OtBeT Ha 
sTO H Opt B 1869 rogy mau JI. HW. Mengeneespim. Ou m0- 
CTPOHJI CHCTeEMY 3JIEMEHTOB HU IIpeACKa3a C TIOMOLILbIO ee 
CyINeCTBOBaHHe B IIpHpome HOBBIX, elle He U3BeCTHbIX HH 
ONHOMY YeJIOBeky XHMHYCCKHX QICMEHTOB, ITO GObIIO OTKPhI- 
THE BeJIMKOTO 3aKOHa MpHpogbl. Bbiia ycTaHOBJIeHa CBA3b 
MeXKY Pa43PO3HEHHbIMH OTACJIBHbIMH JJICEMCHTGMH, @AHHCTRO 
OCHOBHBIX BelIeCTB MHpa. 

B OCHOBY CBOeH CHCTeMbI XHMHUeCCKHX 3JICMeHTOB yUeHbIi 
MOOK UX HanOoulee oOulee H HanOoMee H3yNeHHOe B TO 
BpeMA CBOHCTBO — aTOMHbIH Bec. OTbICKHBaH PpOJCTBO 
M@KAY Pa3zJIHYHbIMH MO CBOHMM CBOUCTBaM BeIIeCTBaMH, 
Mengesees npuuien K yOexeHHIO, UTO CBONCTBA pa3/IMUHbIXx 
XHMHYeCCKHX JJIEMCHTOB 3€BHCAT OT HX aTOMHOro Beca, 4TO 
KOJIMYECTBEHHAA XapaKTepHCTuKa XMMUYeCKOrO ZIeMeliTa — 
ATOMHbIA Bec 9TOFO 3BIeMeHTa — OJKHA ObITb CBA3aHa C 
ero Ka4eCTBOM, C ero CBOHCTBaMH. «BewM4uMHa aTOMHOTO BeCca 
OlpesesiaeT XapakTep JIeMeHTa», — MHCad OH. 

MeugesieeB yCTaHOBHJI, YTO XHMHYeCKHe uM (pu3HuecKHe 
CBOMCTBa QIEMeHTOB CBA3aHbl C AaTOMHbIM BeCOM B onpese- 
JI@HHOH, MepHosuyeckow 3aBucHMocTH. Ecsim Bce 3JI@MeHTDI 
pacnOJIOMKUTb B PAT B MOpAAKe BOSPpacTaHuA HX ATOMHBIX Be- 
COB, TO B 9TOM PAY OOHAPyKuBaeTCA 3aMeUaTeIbHad 3aKO- 
HOMEPHOCTb: CBOHCTBa 2JIEMEHTOB MOBTOPAIOTCH Yepe3 onpe- 
esleHHble MePHOAbI, Yepe3 OMpeeIeHHOe UHMCJIO 3JIEMEHTOB. 
B 9TOM MO CyLIecTBy HU 3aKmIOUaeTCA MpOCTOH, HO BMeCcTe C 
TeM rvlyOOKHH cMbIca oTKpbirun Menjeseespa. 9Ta 3aKoHO- 
MePpHOCTb XHMHYCCKHX 9JIGCMCHTOB OTKPbllia Mepeq HayKOH 
HeEOOBIKHOBeHHbIe BO3MOXHOCTH JIA MabHewulero, Oosmee 
rly6OKOro H3yYeHHA BeLLeCTBA. 

Ha6sto0an CBOHCTBa 3JIEMeEHTOB, 3aKJIIOUCHHBIX B KaKOM- 
mv60 O2HOM NMepHoge, MendeseeB 3aMeTHA HM Apyryio 3aMe- 
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: YATCbHYIO 3aKOHOMepHOcTb. Oxa3EiBaeTca, CBOHCTBAa 9vIe- 

| _MeHTOB” OAHOTO Tepwogwa oTpaxkKatwT Bce MHOoTooépasHe 
CBOHCTB Ppa3JIHYHWX XHMHYCCKHX SIEMCHTOB. TyT eCTb H. Me- 
TaJIbl H HE MeTAaJ/JIbl, C HX XAPAKTeEPHBIMH IIpH3HaKaMH, H 
XHMHYCCKH AKTHBHBI€ 9J@CMCHTHI H He€aKTHBHbIe, C TPYIOM 
BCTYMAalollHe B. COCHHEHHA SJIEMCHTHI. 

~CsofictBa seMeHTOB OHOTO NepHosa arpauaior Bce 
MHoroo6pa3ve CBOHCTB Pa3vIHYHbIX XHMHYCCKHX 3/1@MeHTOB. 

Haliaa nepvoyuyeckylo0 34BHCHMOCTb.CBOMCTB XHMH4eCCKHX 
9/IEMEHTOB OT HX aTOMHOPO Beca, Mensesnees nocTpon Ta- 
Kylo cHcTemy (Ta6sHIy) 3/IeMeHTOB, KOTOpaf OXBaTbIBaJa 
He TOJIbKO H3BeCTHbI€, HO H HeH3BeCTHbIE B TO BDPeMA 
XHMHYCCKHE 3JIEMEHTHI. 

3Han, KaK HMCHHO JOJDKHBI H3MeHATRCA CBOLCTBa 97e- 
MeHTOB B MepHOax, OH MOF MPOBepHTb MpaBHJIbHOCTb aTOM- 
HbIX BeCOB- Y Ppa3JIHYHBIX QJIEMeHTOB; MaJIO TOrO, Telepb 
MOXKHO 6bIO BHAeTb, Pe, B KAKHX MeCTaX TaOAHUbI HeT 3J1e- 
MeHTOB C HYXHBIMH JIA NOMHOTO MepHoOa KauecTBaMH, TO 
€CTb MOXKHO ObWIO Hay4HO MpemcKa3aTb, Kakue S@MEHTHI 
AOWKHEI CYULECTBOBATh B MIPHpONe, MpelCKasaTb CBOHCTBa 
3THX HEOTKPHITHIX BellecTs! 

OcHoBhiBanch -Ha cBoeM oTKpnituu, J]. H. Meuzexees 
yKa3a1 H&@ HeKOTOpble XHMH4eCKHE 93JIEMeHTHI, KOTOpbIe 
QOJKHBI 6bITb OTKPHITH B OyAyltem. Ou npedcka3ad, HalipH- 
Mep, 4TO B MpHpowe AOJDKHBI CYLICCTBOBaATb XHMHU¥eCKHE 
3JIEMCHTHI, MOXOXKHE MO CBOHM CBOMCTBaM Ha aJIIOMHHHH, 
KpeMHHH H 60p, H MOApo6Ho ONHCaJI HX OCHOBHBIe XHMHYe- 
CKHe H cpusHueckHe CBOHCTBa — HX PaCTBOPHMOCTD, /yileab- 
HbIM BeC, aTOMHbIM BEC. | 

3ameyatembHoe mpenpugenHe Mengeneepa ckopo 6ue- 
CTAWLe NoATBepAHAOcK. B 1875 rogzy Obit OTKPLIT HeH3BeCcT- 
HBIH OTOe XHMHYeCKHH 3eMeHT raJimui. Ilo cBoum. 
CBOHCTBAM OH OKa3aJICA 6IM3KHM «POJCTBEHHHKOM» aJIIOMH- 
HHA — T€M CaMHIM 9SJIEMeEHTOM, CYLeCTBOBaHHe  KOTOpOrO B. 
npHpogze mpeacka3an 3a 6 mer nO 9TorOoO Mengenees! Ene 
yepes 5 eT XHMHKH OTKPBIIH HOBLIM 3IEMeHT — CKaHaHH, 
PpOACTBeHHHK Gopa. H ene yepes3 6 net, B 1886 ronzy, Haulin 
«POACTBCHHHKa» KPeMHHA — SJIEMeCHT PepMaHHh.- 

JI. HW. Menzenees oTKpbl HOByio STIOXy B pa3sBHTHH y4e-~ 
HHA O CTPOCHHH BelllectBa. BeHkHH XHMHK JaJI HOBOe, 1Ha- 
JIEKTHYeCKOe TpeACTaBJIeEHHe O XHMHMYCCKHX 3JIEMeHTAX, O 
riy6oKoH B3aHMOCBA3H H B3QHMO3aBHCHMOCTH pa3/IHIHBIX 
ATOMOB, CYILECTBYIOWIHX B MEDS: 
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Heycroiunseie aTompt 


[lepHognuecKu 3aKOH BbI3Bal abHeltinee OnicTpoe 
Pa3BHTHe HayKH O BelleCTBe, OH CTaJl MOTYUHM, He3aMeHH- 
MbIM MOMOWIHHKOM y4eHbIX B H3yY4eHHH Mpuporzbl. OrKppiTve 
MengejneeBa nmopoxlalo HOBbIe, CMeblIe MbICAH. YueHbe 
XIX Beka MpPHBbIKAH yMaTb, TO ato 0 eucTBH- 
Te@JIbHO «aTOM», TO CCTb HeYTO «HeqeTHMOe» !, Ho Tak AH 
9TO B nelicrsuTenbHocTH? Uem oOObACHHTD, uTO CBOHCTBA 
BCeX ATOMOB H3MeHAIOTCA TAK 3AKOHOMepHO? 

O CHOMKHOCTH CTPOCHHA ATOMOB TOBOPHT CaMa 3aKOHO- 
ME€PHOCTb H3Me€HeEHHA CBOHCTB XHMHYCCKHX QJIEMeHTOB B Te: 
puHonuyeckoH TaOuue. CBOWCTBa aTOMOB MepHOH4eCKH T0- 
BTOPAIOTCH MO Mepe BO3SPpacTaHHA HX ATOMHBIX BeCOB TAK, 
Kak OyTO ObI B CTPOCHHH aTOMOB MOBTOPAIOTCA KaKHe-TO 
CXOJHbI€ 4YePTHI. 

MenfejleeB BCKOpe MOCE OTKPbITHA CBOero 3aMeua- 
T@JIbHOrO 3aKOHA MHCaJI O TOM, UTO OODACHHTb 3AKOHOMEPHO- 
CTH, OOHAPyKeHHble MepHOAHYeECKHM 3aKOHOM, MOXKHO, 
TOJIbKO MIP€AMOJIOKUB, YTO ATOMBI HMEIOT CJOXKHOE CTPOeHHe. 
OH JOMNyCKaJ BOSMOXKHOCTb TOTO, UTO ATOMbI COCTOAT H3 elle 
MeHbIUMX YacTH. Ho OH TroBOpHa, 4TO O06 3TOM MOKHO 
TOIbKO MpeANONaraTb, MOKA3aTb 3TO COBpeMeHHaA eMy 
Hayka elle Oba He B CHuaX. 

K 3TOH Ke MBICIM NpHXOAMIN WH Apyrne, Han6oulee mpo- 
30paMBble yyeHble XIX Beka. «ATOMbI HeeHMbI He NO 
cBoeH Tipnpone, a HEAeJIHMbI TOJbKO ROCTYNHBIMH HaM cpel- 
CTBAaMH... HO MOryT ObITb pa3aqeeHbl B HOBBIX Mpoweccax, 
KOTOphle OyAyT OTKPHITHI BNOCMeNCTBUH», — NHCasl 3HaMeHH- 
THI pyccKkHh xumuk A. M. Byrtsepos. 

O genmuMocTH aTOoMa roBpoprna ®. Duresnc. Pay6oKko u3y- 
UMB HW OOOOWIMB AOCTHKeCHHA XHMHH MW MH3HKH efoO BpeMeHH, 
CH Pa3BHJI HOBbIM, WMasleKTHYeCKMH B3riA Ha ATOM KaK Ha 
YacTHLy, OONaaollyio CJIOKHbIM CTPOeHHeM. OuHredipc MH- 
CaJl, YTO ATOMbI OTHIOZb HE ABJIAIOTCH YEM-TO MPOCTBIM, He 
ABIAIOTCA BOOOWIE MebUaHWIHMM U3BECTHBIMH HaM 4aCcTH- 
llaMM BellecTBa. ATOM HeJeIHM TOJIbKO MPH OMpeeJICHHbIX 
yCJIOBHAX. 

Hospi BeuKuH BOMpoc BcTas Mepeyq HayKO: 4TO TAaUT 
B ceO6e aToM? [IpoHHKHyTb B 3aBeTHbIe ABepA aTOMHOro 
MHpa MOMOrIo HeO%KHTaHHOe OTKPbITHe, CAeaHHoe Ha Py: 
Gexe XIX nu XX Beka. 


1 Tpeueckoe c0Bo «aTOMOcy 3HadHT HeenMMbIil. 
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Ouenp uHTepecHa ObiBaeT HHOTLAa CBA3b, Ka3aJlOCb Opt, 
CaMbIX Pa3IHUHbIX HAYYHEIX OTKPLITHH. B 1895 roxy HeMell- 
Ku yueHBIt PentreH OTKPbII HEBUAMMble Jtyun Cc HeOObIKHO- 
REHHbIMH CBOHCTBAMH: OHH MpOHHKaloT 4wepes HEMPO3padHble 
AA OOBIMHBIX AyUeH MpeAMeTH — Yepe3s WemoOBeUeCcKoe TeJO, 
MeTaJIbi, epeso! Ilog gelictauem Ayye Peutrena cBeTsaTcA 
B TEMHOTe HeKOTOpPble XHMM4eCcKHe BeulecTBa. IMeHHO 3THM 
MyTeM — JeHCTByA Ha 9KpaH, MOKPbITbIM TaKHM  Bellle- 
CTBOM, — H MOMKHO OG6HapyKUTb MpucyTcTBHve syueH PexT- 
rena. JlelcTayloT 3TH y4H HM Ha oTonacTuHku. Kak Obl 
XOPOIIO BAI HH yMaKoBaJIW WwacTHHKH B OyMmary, yun Peut- 
reHa MpouAyT vepe3 yNakOBKy H Ppa3pyllaT CBeETOUYBCTBH- 
T@JIbHBIM COM MacTHHKH. Ha Takux MW1acTHHKax ye HH- 
uerO He CHHMeLUb — MOcie MpOABJICHHA OHH OyayT coBep- 
WIeHHO “epHbIMH. Jlyyu PentreHa H HaTOJIKHYIH Ha HOBOe 
HeEOMKHMAHHOE OTKPHITHe, KOTOPOe MO3BOMHIO MPOHHKHYTb B 
MHD aTOMa. | | | 

B 9To 2Ke BpeMA, B KOHUe Mpoworo Beka, (Ppanly3cKuH 
yueHbli Bekkepesib H3y4al cBeyeHHe dlyopeciMpyioulnx ! 
Ten. Takue Tela cCBeTATCA mocyie Toro, Kak MOObIBalOT 
nol smyuamu cojnua. Bekkepewb MbiTaicH pa3rafatb, 
-uTO —pegcTaBaiseT co6oh dmyopecuMpyloulMH cBeT 4H 
Kak JeHCTBYIOT JIy4H STOTO CBeTa Ha Pa3/IMYHbIe BeLweCTBa. 
B nouckax oTBeTa OH Mpomelad MHOKecTBO onbiroB. Kora 
Bekkepelb y3Hasl 06 oTKpbiTHH PenTreHa, OH pelluHA HCIbI- 
TaTb, a He MpOXOAAT AM yepe3s sepHyIO OyMary, MooOHO 
ayyamM Pentrena, 4 Jy4H (JlyopeciMpylollux Ted. 

Yueublit MpHcTyMWsI K HOBBIM OMbITaM. Kab eb OH 
Opa Kakoe-1H60 cbulyopecuupytlollee BeeCTBO, KaJI ero Ha 
gaBepHyTyio B OyMary qorTonmacTHHKy 4 BBICTaBAAL Ha 
colHue. Ecau Jlyan xOJIOZHOro CBeTa MpOXOAAT yepe3 yep- 
Hy!0 Gymary, dboTomiacTHHka OyfeT HEMHHYeMO 3acBeueHa. 
BeyepoM B TeMHOM KoMHaTe BekkepevIb BCKPbIBasl MakeT Cc 
(POTOMMACTHHKON, NPOAMBAA ee HW CMOTPE, Kak elcTByeT 
XOJIODHBIM CBeT. | 

Camble pa3HuHble dlyopeciupyliollne BelllectBa MOOnI- 
BaJIH Ha COJIHEUHOM CBeTY BMeCTe C MOTOMIACTHHKOH, HO HH 


1@MnyopecheHKWA— ABIEHHE CBEYeHHA HeKOTOPbIX BeLIECTB 
npu ocpeuenunH wx cBeTOM. IIpu sTOM O6bINHO Tea HCMycKaloT Ay4H 
Apyroro wBeTa, 4eM Te, KOTOPbIMH BbISbIBaeTCA cBeyeHHe. Hanpumep, 
KEPOCHH MPH OCBeWLeRHM efO COJIHEUHBIMA Jy4¥aMH HcMyckaeT cabbihi 
royO6ORaTbil CBerT. | 
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OHO H3 STHX BeflleCcTB He MeHCTBOBAJIO Ha MwacTHHKy. Jiyar 
XOJIOQHOrO CBeTa ObIIH OecCHIbHbI Mepeq uepHoH 6by- 
MaroH. 

OqHakabl—3TO 6pI0 «6B 6U1896- «=~romy — Bexkepenb 
coOpaJicA BEICTaBHTb Ha COJIHCUHHI CBeT HOBOe CBeTALLeecA 
BelleCTBO H 3aBepHyTylo B OyMary doronmactuHky. Ho no- 
rola HCMOpTHacb, HaOexKain oOOaKa, CKPbIIOCh COHIe. 
YueHbIH peluHs NOROKLaTb, KOra BbITMAHET COVIHILe; (poTo- 
IJIaCTHHKy HW HCMbITYeMOe BELIECTBO OH MOOK B TeEMHbIi 
Wika. SaHABlIMch ApyruMu gelamu, Bekkepesib BCNOMHHJ 
O MWaCTHHKe TOJIbKO CIlycTA HeCKOJIbKO WHeH. JiocTaB ee H3 
Wikada, yYeHbIi pelllu MpOABHTb NaCTHHKY, He BbICTaBAAA 
Ha comHue. Betb Ha Hel, XOTA H B TeMHOTe, JlexKaslo He- 
CKOJIbKO Hel HCIIBITYeEMOe BELIeECTBO. 


Korga MposBleHHe OblO 3aKOHYeHO, y4eHBIh yBured, 
WTO Ha NlacTHHKe OTMeyaTawach (~bopMa kycKa BellecTBa, 
KOTOPHIH JleKaJ Ha He B TEMHOM UKadby. 


BeulecTso, aBliee Tako HeOKMMaHHbI pesy.IbTaT, 
cosepxKano B ce6e MHOTO XHMHUeCKOrO 3JIeMeHTa ypauHa. 
Ilpoqeias HOBbIe OMBITH, YeHbId yOeHIcs, 4YTO HMeHHO 
STOT 2JI@EMeHT HCIyckaeT KakHe-TO He€BHAHMble JIyau, KOTO- 
pble, Moqo6no syuam Peuntrena, elicTByIoT Ha (moro- 
MJIACTHHKY. 


HcceqoBanua Bekkepeln mposouKuIH yueHble: NObKa 
Mapua Kropu-Cxaogosckan 4 ee My, tpaHuy3cku pu3nk 
IIbep Kropu. B 1898 rony, yepe3 gpa roma mocme Hayasa 
cBoeH paOoTbl, OHH YCTaHOBHJIH, YTO He TOJIbKO ypaH ucry- 
CKaeT HOBble JIY4H — CyllecTByeT HeECKOJIbKO TaKHX 3JI@EMeH- 
TOB. Cpe HHX OCOGeHHO 3aMe4aTeJIbHbIM Obl oun. Jlen- 
CTBHe ero JlyueH ropa3qo CHIbHee, 4eM elicTBue smyuel, 
HCIYCKa€MbIX yYpaHOM. ITO Obl] HOBbIM XHMMYeCKHH 31eMeHT, 
paHee HeH3BeCTHBIH, 

Cynpyrn Kropn av eMy Ha3BaHHe paul, uro O3HayaeT 
«IYSHCTHIM» («paquyc» — MO-aTbIHM «y4y»). Tak 6b oT- 
KPBIT NepBbIM HHTCHCHBHBIM PawHOaKTHBHbI 3JIeMeHT. 


YAHBHTEJIbHBI CBOHCTBa 9TOrO BeLllecTBa! IlocrosHHO uc- 
MyCKad Kakve-TO HEBHAMMble JIyuH, pawun Bceraa HeMHOrO 
Tellee OKPyKaloulux Tel. OH MeaeT HAaXOLAWMHCA BOKPyr 
Hero BO3AyYX XOPOIHM MpOBOAHHKOM 2d eKTpHuecTBa. Jas 
JofeH WH MKHBOTHBIX ero Jy4uH oMacHbl, JLocTaTOuHO TOJIbKO 
Ha 15—20 cekyHa MomHecTH pyKy K KpyMWHKe pagua, uw Ha 
KOKE CIYCTA HeEKOTOPOe BpeMA OOpa3yeTcA NATHBILIKO, Kak 
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oT omora. Bonee aiuTenbHoe oGyyenHe panvem Bellet -K 
TIOABJICHHIO OTKPHITHIX 43B. JIMCTbA PacTeHHH KeTeEIOT H 
COXHYT OT ero ayyeH. Kak uw ayun Pentrena, yun panna 
IIPOHHKAWT CKBO3b HeMpO3pauHble IA CONHeEYHOTO CcBeTa 
Tena. Jlyuw paqua pa3zilaraioT BOAy Ha ee cOcTaBHHe 
‘WwacTH — BOAOpOd H KHcAOpog. Tak, paqHoakTHBHbe H31y4e- 
HHA CIOCOOHBHI BLISHIBaTh MOHH3alHIO. Monn3npyioulan cno- 
COGHOCTh PaZHOaKTHBHBIX H31yYCHHM HEKOTOPbIX 3JIEMeHTOB, 
HanpHMep payHA, OYCHb BeNHKa. ITO MOsBONAeT OG6HaPpy- 
XKHTb HHYTOXKHO Mable KOMHYecTBa panna. Ecau, HalmpHMep, 
HECKOJIbKO MHJIJIHTpaMMOB pa pa3e@IHTb. MOpOBHy 
Me*KZY BCCMH JIOXbMH, HaCeJIAIOWHMH 3C€MHOH Wap, TO HB ; 
3TOM C/y¥ae paHH MOXKHO OOHapyXuTb y KaxKorO ueso- 
Beka. M3nyuenne palun BbIsbIBaeT pa3JIMUHble MpeBpalleHuw 
BewLeCTB, HAXOAAWIHXCA BOIM3H Hero. OnTwyeckue cTeKa, 
HalpuMep, OKpallHBaloTCA B pa3JIHYHble UBeTa, a NMOBePXHO- 
CTHBIH CJIOH asIMa3a IpeBpallaetca B rpadur. 


JlanbHehuee u3y4eHHe - JIyueH PaNMOAKTHBHBIX BellecTB 
MpHBeJIO K HeOKHAAHHbIM pe3yJbTaTaM. Oka3alocb, TO 
YaCTb JIy4eH 9THX BeLIECTB eCTb He’ TO HHOe, KaK MOTOK 
YaCTHI — «OCKOJIKOB» aTOMoB! BplvleT STHX YaCTHUeK MOKHO 
OblWIO HaOsmI0AaTb BOOUHIO. PanoM c MaJIeHbKHM KYCOUKOM 
PanuA CTaBHIM HeEOOJbLUIOH SKpaH, MOKPBITHIN CielMa/IbHbIM 
BeLCCTBOM, CBETHUIMMCA TOR yapaMu JIeTALIMX YaCTHU, H 
Ha HeM ObIIM BHAHbI Ma@JIeHbKHe BCIIbILIKH, HaNOMHHAaIOWlHe 
co6oH MeIb¥akuIve 3Be3Q04KH. STO -yRapsaHCch 06 9KpaH 
BbleTalolulwe H3 KYCOUKa pawWA WaCTHUbI — «OCKOJIKH» ero 
aTOMOB. ATOMbI — «Be4Hbie H HeH3MeCHHbIe» OCHOBbI BCeIeH- 
HOH — paciiawanucb Ha ria3zax y 4enoBeka! Tak 610 oT- 
KPbITO ABJIGCHHe PaqWOaKTHBHOCTH }, 


 IIpw pacnaye paqvoakTHBHBIX BeleCTB BbIAeIAeTCA 9HEp- 
‘THA, CKpbITaf B ADpe. OTa 9HEPrHA Ha3biBaeTCH AZepHoH, Hn 
ATOMHOH. OHa YHOCHTCA B MpOCcTpaHCTBO padvOaKTHBHBIMH 
M31yueHHAMH. EctecTBeHHbIM paHoaKTHBHbIM pacnay npore- 
KaeT MOCTeMeHHO, MOSTOMY KOJIHYECTBO aTOMHOH aHeprHH, 
BHIJeNAIOWeHCA B CHHAMLY BPeCMeHH, CPaBHHTeJIbHO HeBe- 


1 Tipespauienve MeHee ycTOHUHBbIX AZep aTOMOB B G6osee ycrouH- 
Bbl@ COMPOBOKAAeTCA HCNYCKAHHEM TaK Ha3bIBAaeMHIX PaHOaKTHBHbIX 
vamyyeHHh. Bemectsa, cnocoGHble ucNycKaTb padvOakTHBHWe H3ny4e- 
HHA, HaSbIBaloT PaAHOAKTHBHBIMH, a CaMO sABAeHHe — ucny- 
CKaHHe HIyYeHHH—padwHoakTHBHOCcCTbW, VHapecrno 15 ecte- 
CTBCHHBIX PAaQHOAKTHBHBIX TCMCHTOR, 
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uko. Hanpumep, | rpaMM pagua BbI-eIdeT B UAC TaKOe KO- 
JHYECTBO SHEPrHH, KOTOPOrO MOCTaTOUHO BCero JAMWb AIA 
TOrO, 4YTOOBI HarpeTb 100 rpamM Boab Ha 1,36 rpanyca. 

M3yuad paquoakTHBHbli pacnan ypaHa u padua, uccJe- 
ROBaTelH OOHAPyKUIH, YTO TIPU STOM Mpollecce BO3HHKaeT 
PAH PpaHOaKTHBHBIX B/ICMeEHTOB, KOTOPble MOceOBaTebHO 
Mpeppalaiwtca Apyr B Apyra Wo Tex Mop, WoKa He oOpa- 
3YeTCH YCTOHUHBbIH, HepawWOaKTHBHbIH CBHHELL. 

PagvoakTHBHbIH pactia MpOHCXOAMT MOcTeneHHO. 3aKkOH, 
MO KOTOPOMY COBeplilaeTcA STOT paca, TaKOB: Yepe3 OH- 
HaKOBOe JIA aHHOrO 3JIEMeHTa BDeMA paciamaeTcA Mov0- 
BHHa paHOaKTHBHOroO BelleCTBa, B KaKHX Obl KOMM4eCTBAX 
MbI efO HH B3AJIH. Tak, HalpHMep, eCJIH MbI BO3bMe€M OHH 
KHJIOrpaMM ypaHa 238, To NomoBHuHa ero — 500 rpamm — 
pacnagetca yepe3 4,0 MHJWiMapga eT. TlomoBpuHa ocTaBule- 
rocd KOJIM4ecTBa ypaHa — 200 rpaMM — pacnayetca cCHOBa 
yuepe3 4,5 MMWIHapia JleT UT. 

Bpemga, B TeyeHHe KOTOPOLO MpOuCXOANT pacnay NOMOBMHDI 
PadHOaKTHBHbIX aTOMOB, ObIIO0 Ha3BaHO NepHOAOM 
nowypacnaga. Y pa3Hblx paqMOakTHBHbIx BeLecTB Me- 
pHOd Nosypachala OKa3aJicA pa3vlMuHbIM. Tak, AIA panqua 
OH cocTaBaner 1590 aeT, aia TOopHA — 13,9 MumMapya ser, 
a JIA 9MaHaUuA palHa WH pasoHa — TOMbKO 3,8 CyTOK. 

Kak HH CTapaJIaCb y4eHble H3MeCHHTb CKOPOCTb paHoak- 
THBHOTO paciiafa, H3 3TOrTO HHMYeroO He NoJyauocb. Pagzno- 
@KTHBHbIe BeLIeECTBa HarpeBawtH MO kKpacHoro KaJleHua, 
OXJaKAain LO Temnepatypbl MuHyc 180 rpanycos, Bo3zeH- 
CTBOBaJIH SJIEKTPHY¥eCTBOM HM JlaBJICHHeM, HO pacilay mpouc- 
XOJMJI C TOM Ke CKOPOCTbIO. 

Ilo MexKAYHapOAHOMY COrlalleHHIO AKTHBHOCTb pawHoak- 
THBHbIX BeCLIIECTB BbIPaxKalOoT YHCJIOM paciaqOB aTOMOB 3a 
€MHMLY BpeMeHH. 3a eHHHUY aKTHBHOCTH MpHHATO 37 MHI- 
JIHapfhoB paciiafoB B CeKyHAy. OTa eHHHIa Ha3biBaeTca 
KIOPH. ThICHYHYIO WOO KIOPH Ha3bIBalOT MMJIJIMKIOPH, a THI- 
CAYHYIO JOO MHJWIHKIOPH — MHKPOKIOpH. 

C OTKPbITHeM paHOaKTHBHOCTH ObIIO paspylleHo CTapoe 
IpeAcTaBAeHve O TOM, YTO ATOMbI HeeMMbl WH HeEH3MEHHBI. 

BaanzumMup Vapuy JlenuH B CBOeH 3aMe4aTeJIbHOM KHHTre 
«Matepvav3M WH 3MITHPHOKPHTHUH3M» yKa3a/l, YTO HOBeH- 
ive JOCTHKeHHA (H3HKH, pa3spYWHBWIne CTapoe MpeACcTaB- 
jeuuve o6 aTOMe KaK He@IHMOH H HeEH3MeCHHOH aCcTHLe, 
NpHOIM3HIH Hac K NO3HAHHIO HCTHHHOH NpHMposbl cTpoeHua 
BellecTBA. 
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Mepsaa pa3speqka aTOMHOrO Mpa 

TpyaHaf 4 yBueKaTelbHaa paOota MO M3y4eHHIO BHYT- 
peHHero CTPOCHHA aTOMa HauaJlaCh BCKOpe MOce OTKPbITHA 
PaqHOaKTHBHbIX BelwecTB. OTKPHITHe PakWHOaKTHBHOCTH aio 
B PyKH y4eHLIM MOryyee CpeACTBO JIA STOTO H3Y4eHHA. 

bIO YCTaHOBJIeEHO, YTO MPH eCCTECTBEHHOM pajJ[HOaKTHB- 

HOM pacMawe BbILeNAIOTCA TPH pa3IHUHHIX Buda jAy4eH 
(puc. 1). Teppait sud u3s1yueHua — albda-y4u, WIM MOTOK 
aJib(a-YacTH (asbda — nepBax 
6ykBa rpeyeckoro avidaButa), — Tammo- 


a 
» 
e 
° 
oe 
» 
e 


OKa3aICA NOTOKOM YWacTHY, Cc Mo0- ‘a 
*KHTCJIbDHBIM BICKTPHYeCCKHM 3aPH- Gema- sAnopa- 
nom. Macca 3ToH YacTHubl B 4 pasa Yacmuuol yvacmuyol 


6oulbille MaCCbl aTOMa BOMOpOa. ages 

Bropaf pa3HOBHAHOCTb pamuo- ~- 
AKTHBHBIX JIyYeH — MOTOK YaCTH C 
OTPHMLATeIbHbIM 3JIEKTPHYCCKHM 3a- 


pANOM — Ha3BaHa Oeta-slyuamu 
(6eTa — Bropan OyKBa rpeyecKoro 
a.1paBuTa). 


TpeTHit Bux U31yyeHHA — ram- 
Ma-JlyuH (raMMa— TpeTba rpeue- 
ckan OykKBa) — No cBoeH npupose 
momo6eH mwy4aM PeutreHa, TO eCTb 
mpeacTaplder coOoH 9IeKTpOMar- Puc. 1. H3nyyenve paana 
HHTHOe H3vlyyeHHe. OHM pacripo- B MarHHTHOM nHoue. 
CTPAHAIOTCA CO CKOPOCTbIO CBeTa. 

Bce Tpv Bua syyeli MormoulaioTcA BeLeCTBaMU (BO3- 
JLYXOM, 3e€MJiell, MeTaJVIOM, MepeBOM H T. I.) MO-pa3HOMy. 
Ecau CBHHLOByIO KOpo6ouky, B KOTOPpOH HaxoZNTcA pan, 
3aKDbITb aJIIOMHHHeBON MlacTHHKOH TomuMHOH 0,02 muuan- 
MeTpa, TO B BbIXOAALIEM NyyKe Jyyeli He OyseT albda-ryyen, 
Tak KaK OHH MOJIHOCTbIO 3aepKHBAIOTCA aJIIOMMHHEBON Mia- 
cTHHKOH. Avipcba-sly4H MNMOJIHOCTbIO MOFIOWaIOTCH Take 
o6mMyHaMpopanuem. Jian Toro 4TOOb! 3anepxKaTb Oera-syuH, 
CBHHIOBYO KOpoGouKy HAO 3aKPbITb MaCTHHKOM U3 aJuo- 
MHHHA TOMLWHHOH 20 3 MHdIMMeTpoB. Jia noHOrO Norio- 
WWeHHA FaMMa-sJlyde NOTpeGOyeTca COM aIOMMHHA TOJILMHHOK 
100—120 caHTHMeTpos. 

TakuM o6pa30M, raMMa-syuH OOmalaioT HaHOovblileH 
MpOHHKaliollleH cnoco6HocTbio. IIpoxoga uepe3 pa3HyHbIe 
BeleCTBa, OHH MOCTeNMeHHO OCaG/IsIOTCA, H TeM Oodbille. 
yeM IVIOTHEe BeLILECTBO, 
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Ckopocth 6eTa-yacTul, Kone6slerca B WiMPOKHX Mpenenax; 
HEKOTOPbI€ H3 HHX JI€TAT MOUTH CO CKOpOCTbIO cBeTa 
(300 ThIcay KHIOMeTpOB B cekyHfy). Beta-yacruupl, o61a- 
Aaroulwe HaHOoMbUeH CKOPOCTbIO, MPOXOAAT B BO3yxe IyTb 
‘HO 15—20 Merpos, B Bone no 2-3 CaHTHMCTDOB H B CBHHe 
He Oomee 3 M¥J.IMMeTpoB. | 

CkopocTb aulbtpa-uacTul, §=Kone6neTca iB npewemax 
10—25 thicay KwJIOoMeTpoB B ceKyHy. C Tako cKopoctTpto 
oT Semin 20 JIyHb! MOKHO NOWeTeTh 
MeHee ¥YeM 3a MHHyTy. Ha cBoem 
“MYTH allba-yacTuua OrpoMHoe yH- 
CIO pa3 CTaJIKHBaeTCH C aTOMaMH H 
MOJE€KYJIaMH CpeZbl, IPH 2TOM CKO- 
POCTb €e€ ABH)KeHHA ObICTpO yMeHb- 
maetca. Jlaxe B BO3yxe ABH KeHHe 
avibPa-4acTHUbl 3amMeqiaetca Ha- 
CTOJIbKO ObICTPO, YTO MyTb ee Mpo- 
6era cocTraBadeT He 6onee 9—16 
CaHTHMETPOB. OTH YaCTHYKH—<«cHa-. 
PAbI> Obl HCNOMb30BaHbI yYeHbI- 
MH Jin «<OOMOapHpoBKH» aTomos! 

HMccneqoBaTenu paccuutTpipaan 
Ha TO, 4TO IPH CTOJIKHOBeHHH C aro- 
MOM aJIba-yacTuua mH60 OyxzerT 
Puc. 2. IIpocro# (bu3nue- BJIETAaTb B ATOM H 3aCTPeCBaTb B HeM, 
CKHA mpHOop—cnuHTapH- 1460 paspyulaTb ero, NMOAO6HO CcHa- 
Fore ae oMbIO KOTO; = pay. TaK KaK CaMa Uejb Oia He- 
poro MOXHO Ha6s02aTb - 
alba-vacrausl, sbitera-  BHAHMOH, TO o Nomagqanuax u mpo- 

joule H3 pays. MaXax IIPH TaKOM «oOcTpete» MOXKHO 

CYHHTb JIMIb NO XapakTepy nytel 
«ATOMHBIX CHapaoB». UtToObl cleqHTh 3a NOwIeTOM pasHo- 
AKTHBHBIX YaCTHU, Obl] MpHAyMaH HeGoubUOL npH6opynk — 
CHHHTapHcKon (YTO 3Ha4HT B HepeBosze «Habu0O2eHHeE HCKp»). 
YcTpolicTBo ero OYeHb MpocToe: 7Ba HeGOMbIHX MeTajVInue- 
CKHX CTaKaHdHKa COCAMHEHBI TaK, YTO MOFyT BUBHTaTbca Apyr 
B Apyra (puc. 2). B qHe ofHOro M3 CTaKaHYHKOB yKpelvieHo 
YBCHAHTEIbHOE CTEKO, Hepes KOTOPOe MOKHO paccMaTpH- 
BaTb AHO Apyroro CcraKaH4HKa, MOKPbITOe CePHHCThIM LLHH- 
KOM. OTO BelleCTBO CBeETHTCH MIpH yapax o Hero YWacTHL, 
BbIVICTAIOWHX H3 PaMMOaKTHBHbIX BellecTB. EcH BHYTpH CTa- 
KAaHYMKOB MOMeCTHTb Ha KOHYMKE HYJibl MHKPOCKONMYeCKyI0 
KPYNKMHKY payHa M CMOTpeTb Yepes JIyMy Ha 2KpaH, MOKpHI- 
TbIH CEPHHCTbIM IHHIKOM, MOKHO BUAeCTb, B KaKOM MecTe 
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9KpaHa NOM yapaMH OTAeJIbHEIX albia-YacTH BCMbIXHBaloT 
MaJI€HbKHe APKHE 3Be3204UKH. 

Teppie 2ke OMBITH Mo OGcTpery HeBHMMBIX YaCTHIL Be- 
HIeCTBa MOKa3aIH, TO H3 aTOMA NO BO3LeHCTBHeEM aJibi(pa- 
-YACTHI, BLWIeTaIOT MeJIbYaHiWwHe YaCTHYKH OTPHWaTebHOrFO 
SIEKTPHYeCTBa — QICKTPOHH. OTH YaCTHYKH ObINM OTKPHITHI 
YUCHBIMH elle 40 TOrO, KaK Hau¥aJlOCcb H3y¥eHHe CTPOeHHA 
ATOMOB. | 

Macca 21eKkTpoHa B 1838 pas merye aToMa BOOpOsa. 
Ho ecw B aTOMEe ECTb 3JIEKTPOHHI, TO B HEM AOJIKHbI Haxo- 
QHTbCA HW APyrHe YAaCTHUbl, 3apAKeHHbIe MOMOMKHATCJIbHbIM 
9JIEKTPH4eCTBOM. Beb SJIEKTPOHbI 3APAXKEHbI OTPHMLATeJIbHO, 
a aTOM B WeJOM HeHTpaJleH? TO CCTb He HMeeT HH NOVIOKH- 
TeJIbHOFO, HH OTPHIlaTebHOro 3apaga. Takum o6pa3om, oT- 
PHUATeIbHO 3apAKeHHHle BWICKTPOHI MOJUKHbI ObIT «ypaBHO- 
BelIeCHbI> B ATOME KAKHMH-TO NOJIOKHTEIbHO 3apAKeHHbIMH 
yacTHUaMH. | | 

Kak Ke pacnosoKeHbl B aTOMe €Ffo OTPHMLAaTeJIbHO H M0- 
JOMKUTEMbHO 3apPHKeHHbIe YacTHUbI? Ha mepBHIX Mopax yue- 
Hble- IPeANOMOKHAK, YTO ATOM MpeACTAaBAAeT co60H MOJIO%KH- 
T@JIbHO 3€PAXKECHHYIO MACCY, B KOTOPOH BKpallJleHbl MaJeHb- 
KH@ OTPHWaTeIbHO 3aPAXKCHHbIeE YaCTHILbl — 3CKTPOHHI. 
OnHakO OT TaKOH MBICIH O4eHb CKOPO MpHIWIOCb OTKAa- 
3aTbCA. 

Pewiaiouluh OMbIT, H3MeCHHBIUHA Takoe MpeaxcTaBeHHe 06 
aTOMe, Ob OCyIUeCcTBIeH B Ja6opaTopuun aHrMiicKoro du- 
3uKa Pesepdopma B 1911 rony. B 93TOM OMbITe MHILIeHbIO 
6b JIMCTOUeK 30J1I0TA TOLIHHOH B OJHY TbICAYHY!O OJIO 
MusuMetTpa. Uto6nl HaOstolaTb NomeT alb*pa-yacTHu, 3a 
JIMCTOUKOM Obi MOCTABIeH CMeWHaJIbHbIK 9KpaH, Ha KOTOPOM 
6bIIH BHI BCMBILIKH — yapbl OTIeJIbHbIX aJib(pa-YacTHl. 
Y3kKHH MyyOK avbtpa-4aCcTHU, HallpaBNeHHbIh Ha TaKOH 
9KpaH, aBadl Ha H€M MaJleHbKOe CBeTIOEe MATHO. 

HeoxkvaaHHh OKa3aIMCb pesydbTaTH! NepBow aTakKH Ha 
aTOM. BoaAbIIHHCTBO alib(pa-YaCTH, MpovieTaso yepe3 JIHCTOK 
Tak, CIOBHO 3TO OblIO MycToe MpocTpaHcTso! 

_ TIpaBaa, korga Ha NyTH anbtba-cHapsoB HCcueNOBATeNb 
CTaBHJI CBOIO M@JI@HbKy!O MHUICHb, KapTHHa Ha 9KpaHe He- 
CKOJIbKO M@HA1aCb —- CBeTI0e€ NATHDILUKO HeEMHOFO pacilibl- 
BaJl0Cb. ITO TOBOPHJIO O TOM, YTO MHOFHe JleTALMIHe abipa- 
YaCTHILbI BCTPeyasiw Ha CBOeM IlyTH KakHe-TO IIpellATCTBHA 
HW OTKJOHAINCh OT CBOerO NepBOHauabHOTO HallpaBsenua. 
Ho orkonenua OWI He TaK BeIHKH, KaK 3TQ MOKHO ObIIO 
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OKHLATb. TOJbKO pemkve «CHaPAbI> pe3KO H3MeHAJIN Ha- 
MpaBjJeHve cBoero noweta. Hexotopbie 43 HUX Jake OTOpa- 
CbIBaJIMCb Hasan (pvc. 3). OnHako OCHOBHaH Macca YacTHL 
NpOMeTasla CKBO3b ATOMbI 30J1I0TA CBOOOAHO, H HUKaKOrO pa3- 
PyWeHHA aTOMOB IIpH STOM He Oblmo. OOcTpeAHHble asbia- 
“WACTHIAMH, OHH JIHIWb TepsJIM OMH HIM HeECKOWIbKO 2/1eK- 
TPOHOB. 

Heoxkuanubli pe3sybTaT OMbita Hesb3A ObWIO OObACHHTS, 
CUHTaA, YTO ATOM — IWIOTHAA, PaBHOMePHO 3aNOHeHHas Be- 


+ 7 oN 





“ea. ~e 
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Puc. 3. Tak nmpoucxoguT paccesune aJlb()a-4aCTHI, B BeLLECTBE. 

BovbUIMHCTBO YaCTHIL MpOMeTAeT CKBO3b ATOMBI He OTKOHARCh. 

HeG6onplioe 4nCO aTOMHbIX «cHapaAZoBe, pOveTalOuHXx 

BOIH3H OT AApa, OTKIOHAeTCA oT cBoero lip AMOJIMHeEHHOTO 

nyTH. Bonee pegkue 4acTHilbl — Te, KOTOpbie eTAT TONHO MO 

HanpaBeHHlo K SAApy aTOMa,— oTOpacbiBaloTca aeKTpHye- 
CKMMH CHJI€aMH Ha3al. 


IECTBOM 4acTHLa. OueBHAHO, YTO aTOM — 9TO MayIeKO He 
CIVIOWHOH UlapHK; OH HeMoxox, cKaxKeM, Ha OnHapAubli 
wap. IlomuMo sToro, MoxKHO CHeMaTb UM BTOPOH BEBO. — 
BHYTPH aTOMa HMeIOTCA KaKHe-TO MpenATCTBuA, KOTOpBIe 
ycneBaloT OTOpacbIBaTb B CTOPOHY MHOrHe «CHapAbIy MaKe 
3a TOT MHI, B KOTOPbIM aJlbtpa-yacTHla MpometaeT CKBO3b 
atom. Uto sto moryT 6biTb 3a MpenatcrBua? Kakue cuabi oT- 
OpacbisaloT B CTOPOHY ObicTpo Hecyullyioca aJiba-4acTHLy? 

ACHO, YTO 93TO CHJIbI 3/IeKTpHyecKOro B3aHMOselicTBHA 
AHOO C MOMOMKUTEIbHO 3aPAKCHHBIMH YaCTHUaMH aToma, 
HOO C ero OTPHUaTebHbIMH YacTHuaMn. Ho MbI yxKe 3HaeM, 
UTO OTPHWaTeIbHO 3aPAXKCHHbI€ YACTHYKH aTOMa — 3T0 
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SIEKTPOHBI. Bo3qeHcTBOBaTb CKOJIbKO-HHOyab CHJIbHO Ha 
ajiba-uacTHLy OHH He MOLyT; HaOOOpoOT, H3BeCTHO, 4YTO- 
alb(a-YaCTHUbI JlerKO BLIOHBAIOT SICKTPOHbI H3 aTOMa. 3Ha- 
UHT, OCTaeTCA TOJIOMKHTCIbHO 3apAKeCHHAA YaCTb aTOMA. 
Tlomo2xKHTeIbHO 3apsa2xKeHHaA Macca aTOMa OmKHAa ObITD 
cocpefoToueHa B OUeHb HeOOIbIIOM OObeMe, 3aHHMATb B 
aTOMe JIMIUb HeOobiyio ero uacTb. O6 3TOM FOBOPHT TO, 
UTO JIHWUb peakKue alibcba-YacTHUbl OTOPaCbIBaIOTCA MHIIeHbIO 
Ha3a: IpOHCXOAUT 3TO HMeHHO TOra, KOrZa ab(pa-yacTulla 
BCTpeuaeT Ha CBOCM MyTH MaCCHBHYIO MOJIOKHTEIbHO 3apA- 
XKEHHYIO YaCTb aTOMAa. 

Kak Ke B TaKOM cCiy¥ae MOKeH BbITIATeTh aTOM? 
A BOT Kak: B WeHTpe aTOMa HaXOMHTCA MaJIeHbKOe aTOMHOe 
AJLpO, B HEM 3aKJIIOYe€H BeCb NOMOMKUTEAbHBIA 3apA aTOMa 
HM MOUTH BCH ero Macca. Bokpyr 9Toro Apa BpalllaioTcs 
OTPHLaTeIbHO 3apAXKeHHbIe YaCTHYKH — 9CKTPOHbI, oOOpa- 
3yA TaK Ha3bIBAeMYlO 9ICKTPOHHY!0 OOOIOUKy aTOMa. QeKT- 
POHbI He yJleTaloT OT Apa, TaK KaK IIPHTATHBAaIOTCA K HeEMYy 
3NeCKTPHYUCCKHMH CH1aMH, KOTOPbie WeHCTBYIOT MeKAy Mos0- 
XKUTCIbHO 3aPA2KCHHbIM AZPOM HM OTPHUAaTebHbIMH 3JICKT- 
poHamu. B To *e BpeMA, BpalllanCh, OHH HE MOTyT H yMacTb 
Ha apo. Tak 6bWIO pa3spylieHo cTapoe lpescTaBleHve 00 
ATOMe KaK CIIVJIOWIHOM, HeMpOHHIaeMOM LWiapHke. 

Tlocmemyroulne OMbITH oO. «<6oMOapAHpOBKe» pa3JIH4HBIX 
ATOMOB He TOJIbKO MOATBEPAWIH STY KapTHHy, HO HU au 
YUCHbIM BO3MOMKHOCTb BbIYHCMTb Pa3MePbI ATOMHDIX sALep. 
Oxkas3aslocb, TO, XOTH pa3MepbI Aep Y Pa3zH4HbIx xHMuue- 
CKHX QJI@CMeCHTOB H OTVIMYUAIOTCA HECKOJIbKO Apyr OT Apyra, B 
cpeHeM 2WaMeTp Apa NpHMepHO B CTO THICAY pa3 MeHbIle 
jivaMetTpa aToMa. Sljpo 3aHHMaeT HHYTOKHO MaJlyl0 YaCTb 
(0,000000000000001) o6bema atoma. Ecam npescraBnutb ce6e 
ATOM B BHe Wapa Auametpom 100 Mertpos, To Apo B Hem Oy- 
eT BEHYHHOK C WpO6HHKYy AHaMeTpOM OKOVIO | MHJWIMMeTpa. 
M Bs 29TOM YaCTH aTOMa 3aKJIO“UeHa MOUTH BCA ero Macca. 

Tlo3sqHee yCTaHOBJeHO, 4TO NVJIOTHOCTb BeLIECTBa B aTOM- 
HbIX Apax HeOObIKHOBeHHO BewHKa. Ecau Obl MouToBylo 
MapKy H3FrOTOBHTb H3 BeWeCTBa AZePHON MJIOTHOCTH, TO OHA 
BecHJla Obl OKOJO 5 MHJJIMOHOB TOHH, a OHH KyOn4ueCKHH 
CaHTHMeTp Takoro BelllecTBa BecH Obl Sosee 100 MusHo- 
HOB TOHH. OTH WHpbl MaloT HeKOTOPOe MpexcTaBseHHe O 
IIJIOTHOCTH ADepHOro BeLLeCcTBA. 

H306pa3utb Ha OyMare B TOUHOCTH pa3MepbI YaCTHL 
aTOMa HM paCCTOAHYA MexKAy HUM OVeHb TpyqHO. Ecau, na- 
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MPpHMEp, APO aTOMa BOAOpOa MbI 4306pPa3HM BeNHUHHON Cc 
M€CUHHKY, TO 3IEKTPOH STOTO aATOMAa HAO NOMeCTUTb Ha pac- 
(CTOAHHH COTCH METPOB OT TIECUHHKH. 

«Bom6apAupoBka» aTOMOB aJib(a-YacTHLaMH asia BO3- 
MOKHOCTh ONPeAeIUTb TaKKe 3apAMbl ATOMHBIX Aep y pas- 
HBIX 3/IeMeHTOB. Hf TYT yueHble OTKPbWIM elle OMHY 3aMeua- 
TeJIbHY!IO TaHHy MWpupodpl. Boi ycranosser HHTepecHbIH 
@akT — MOMOMUTeIbHBI 3apAL ATOMHbIX AJlep HeOJMHaAKOB 
Y Pa3HYHBIX S/IEMEHTOB: CCIM IPHHATb 3apaA spa Bono- 
pola 3a €AHHUy, TO 3apx aTOMHOrO Apa cepbl paBen 16, 
cepeOpa — 47, ypana — 92 ur. a. 

UTo ke HHTepecHoro B 3THX muudppax? — cnpocute BB. 
Orkpolite ctpayuny 14, 1 Bam cTaHeT Bce ACHO. BbI BHAUTe 
Nepeq coOoH MeHseeeBcKyio TaGIMLLy XMMM4eCKHX 37eMeH- 
ToB, [focmotpuTe, Nox KaKUM HOMepOM HaxogHTCA B TabAHUC 
cepa. [loq HomMepom 16, ne Tak au? A YeMyY PaBeH 3apal 
ATOMHOrO Apa cepbi? Take 16! 3apan atomuoro saypa ce- 
peOpa pasen 47, u pacnonoxeHo OHO nog 47-M MOpALKOBbIM 
HOMepom. TouHo Tak »Ke ypaH momeulaetca B 92-1 KneTKe 
TaOJIMUbl, H 3apA AQep ero aToMoB paBHsetca 92. 

MHOrouvceHHble HCCEAOBaHHA NOLTBEPANAH, UTO y BCeXx 
SJIEMCHTOB MEHIEJIECBCKOH TaGJIMILbl MOOMKUTEMbHbIE 3apAbl 
AaTOMHBIX AEP SICMCHTOB PaBHbIl UX MOPAKOBLIM HOMepaM 
B TaOmHue. Tem caMbIM Obl BCKpbIT rlyOOKHH CMbICH nepuo- 
WMUeCKOH CHCTeEMBI XMMMYECKHX aleMeHTOB. Mecto aemMeHta 
B TaOMWe OMpewenseTcA NMOMOKUTeADHIM 3apaoM Alep 
erO aTOMOB. 

Tak OblIO ycTaHOBNeHO, 4TO TiaBHOe oTAMUMe OnHUX 
aTOMOB OT ApyrHx — B 3apsage ux sep. 

_ Hi ayecb Heb3A He CKa3aTb elle pa3 o reHHasbHol Ipo- 
SOPJIMBOCTH BeIHKOrO pyccKoroO XHMHKa. Crpoa  cBor1w 
CHCTeMy SleMeHTOB, MenuyeeeB MOb30BaJICA ATOMHBIM Be- 
COM KaK OCHOBOH TOJIbKO IIOTOMY, 4TO B efO BPeMA 3TO Obi 
TIaBHbIA OTMYMTCIbHBIM MPH3HaK ATOMOB, OOMLM DIA BCeX 
seMeHTOB. Ho OH OTHIOZb He NPHAaBadl aTOMHOMY Becy pe- 
Iarollero 3HayeHuA. Kya, B Kakylo KileTKy TaOMMIbI MocTa- 
BHTb TOT WIM HHOH SlemeHT, Menyenees pela, coo6pa- 
3yACb CO BCEMH CBOHCTBaMM deMeHTOB. B OTAeNbHBIX cJy- 
YaAX OH CTABHJI SJIEMeHTHI He Tyla, Kya CleqOBaIo Obl HX 
NOCTABHTb, CCIM PYKOBOACTBOBATbCA TOJIbKO HX ATOMHBIMH 
BecaMH. Tak, HampuMmep, OblI0 C HHKeeM 4 KO6abTOM, 
HOOM H TeJJIYpoM. 

1 Bot Tenepb, cnycT# MHOro JleT, (DUSHKU HM XHMHKH y6e- 
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fivateéb ® ToM, uto Mennenees 6e30muOouHo paciosoKun B 
cBoeft Ta6ulMue BCe XHMHYCCKHe SeMeHTHI. Takoe pacnovio- 
*KEHHE COOTBETCTBYeT 3apALy AMep HX aTOMOB. , 


Ho Beab CCH 34pAA ATOMHBIX Aep y Pa3SHbIX SJIEMeCHTOB 
pasIHueH, TO 3TO O3HAUaeT, YTO Y HHX Pa3MMYHO H UMCIO 
amekTpoHos. Muaue ne MoxeT 6niTb. B weromM 11060 aTOM 
OOHIUHO SIeKTPHYeCKH HeliTpasieH. TOIbKO HHOrZa NO BO3- 
Je@HCTBHEM KaKHX-HOO BHeEWHHX NPHYHH aTOMbl MOryT Te- 
DATb HH, HaoOopoT, mpHo6peTaTb OHH HJIM HECKOVIbKO 
aneKTpOHOB. B STOM CJyyae aTOMbI CTAHOBATCA SeKTPHye- 
CKH 3€PAXKeHHbIMH. TakHe aTOMbl Ha3bIBalOTCH HOHaMH }, 


Ho ecw aTOM B OOHUHBIX YCJIOBHAX HeHTpaseH, TO, 3HaA 
BeEIMYHHY 3apAna AXep pa3/MYHbIX 3ICMeHTOB, Mbl TEM 
CaMBIM 3Ha€M H YHCAO XICKTPOHOB, BXOTAUIHX B COCTaB pa3- 
JIMMHBIX aTOMOB. I[lomO*KUTeIbHBIK 3apAy Apa BOAOpOAAa Mbl 
IIPHHAJIH paBHBIM euHue. B aToMe BOMOpOZa OAMH IeKT- 
pou. Ero oTpuilaTebHbld 3apay paBeH MO BeIHYHHe 3apxAAy 
aAjipa, TO €CTb TakxKe eCHHHUe. SHAYHT, B aTOMe IHHKA, 
3apa, allpa KoToporo pasHsetca 30, comepxKutca 30 97eKT- 
POHOB. DeKTPOHHaA OMoN0"KA KaxKMOTO aTOMAa 30/10TA CO- 
RepxkuT B ce6e 79 asnekTpoHoB. Bokpyr aqpa aTOMa KHCJO- 
pola c 3apagom 8 spallaetca 8 91eKTPOHOB H T. J. 


Tak uenopexk XX BeKa IIPOHHK B HOBbIM, HeH3BeCTHHIK 
paHee MHp — Mup atoma. Ho c 9T0ro JIMIb Havasloch He- 
OOBIKHOBeHHOe IlyTellecTBHe 10 MMpy HeBHOHMOK. Uem 
Goulble yYeHble y3HaBaJiH, TeM OOMbIe BO3HHKaIO y HHX 
Bonpocos. Kak paciomaraioTcd 9eKTpOHbl B aToMax? Kak 
yCTPOeHO H H3 YeFO COCTOHT aTOMHOe Agpo? Tloucku oTBeTOB 
Ha 3TH BOMpOCH NpHBeIH yYeHbIX K HOBbIM OTKPBITHAM, KO-. 
TOpble H3MCHHJIM BCe HalllM MpexKHHe B3lIsLbl Ha NpHposy 
MeAbYaHDIHX YaCTHL BelWecTBa. 


1 TipH s3aMMOsehcTBHH JByX AaTOMOB (HAIIPHMep, MPH HX CTOJKHO- 
REHHH) OHH HAH HECKOJIbKO S1eKTPOHOB, HaXOAAMHXCA BO BHeLIHUX 
COAX 3IeCKTPOHHOK oOGon04KH, MoryT O6bITb BbiOuTH. Ecau 43 3eK- 
TPOHHOR O6ON0NKH OyeT BHIOHT XOTA Obl OHH SJIEKTPOH, TO aTOM CTAa- 
HeT MONOKUHTCABHO 3apARKCHHEM. Takow aTOM Ha3blBaeTca 
NONOKUTCAbDHHM HOHOM. Bal6utne H3 aTOMa 3/ICKTPOHBI MO- 
ryT MpHcoeAHHHTLCA K ApyrHM aToMaM. AToM, npHcoesHHuBUIAK K cee 
JHUIHHA SeKTPOH, HasbipaeTcA OTPHUATeIbHHM HOHOM. IIpo- 
uecc OO6pasOpaHHA HOHOB HasHipaeTcaA HOHUZSaUNE HK. B pe3ymbTare 
HOHH3AILHH H3MCHAIOTCA HEKOTOPbIe cBOfcTBa BelulecTs. HanpHmep, HOHH- 
SHPOBaHHBI BOSAYX CTAHOBHTCA MpOBOAHHKOM 9/eKTpHuecTBa. B XKHBBIX 
OpraHH3MAX HOHH3AUHA MPHBOAHT K HapyWIeHHIO MKHSHEAeATEDHOCTH 
KJi€TOK. 
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SeKTpOHbi B aToMax 


Kak >Ke paclovlaraoTca B aTOMax 3/IeKTPOHBI? 

PeulHTb 9TY CIOKHYIO 3alayy MOMOrO H3yueHHe cHeTA. 

YxRe MaBHO ObWIO ycTaHOBMeHO, TO OObIUHBI 6enbIt 
CBeT, HZyWIMH K HaM OT ComHWa uM M3y"yaeMbIli KaKuM- 
JtM60 HCKYCCTBEHHbBIM HCTOUHHKOM, — CBeT CAOKHbIM. On co- 
CTOHT H3 CaMbIX Ppa3JIMUHbIX UBETHBIX Ayyeh. Cpenu 3Tux smy- 
yeH MOXKHO BbIJGIHTb KPaCHbie, OparmKeBble, *KeNTHIe, 3e7e- 
Hble, TOyOble, CHHHe H PuOMeTOBbIe yun. MpI yacTo BHLHM 
STH IBeTa B MPHPOAHBIX ABJICHHAX, HanpuMep B pasyre. Be- 
JbIM COJIHCUHBIH CBET pa3araeTCA B JOKMeBLIX Kalviax Ha 
CBOM COCTABHbI€ YaCTH — OTJeJIbHbIe WBETHbIe JIYYH. 


Takoe pa3lox%keHHe CBeTa MOMHO NOMyYNTh HY cebA B 
koMHate. ITponyctute aya 6enoro cBeTa uepe3 cTeKIAHHY1O 
IIPH3My: CBeT NpeOMHTCA HW pactaweTcA Ha CBOH COcTaBHble 
ipeTa — CeKTp. OObsCHHeTCH 93TO TEM, 4TO pa3JIHUHDIe 
UBETHbIe JIYYH MpPesIOMJSIIOTCH B MIpH3Me Mo-pa3sHoMy — OHH 
Ooulblue, Apyrve MeHbuLIe. 


B cepequne mpowsoro Beka, He3aqOIro 0 OTKDpBITHA 
Meneleepa, yueHble, W3y4aA CMeKTpbl cBeTa, MAyUlero OT 
Pa3JIHYHbIX HCTOUHHKOB, YCTAHOBHWJIH OHH 3aMeUaTeJIbHbIli 
daxt. [loka cBeT uqeT OT Kakoro-1u60 pacKasleHHoro u Ola: 
roqapA STOMY CBeTALLerOcd Tea, TBEPAOTO HAH MKHAKOTO, 
CNEKTPp STOrO CBeTa MOWOOeCH CHeKTPy COMHEYHBIX Jyueli. 
Kakoe Obl TeIO HU OblIO B3ATO, CMEKTP ero CNAOUIHON, IBeT- 
HbIe JIYUH CEMYIOT APyr 3a APyrOM B OHOM HM TOM Xe Mo- 
pAgke, 

Ho CTOHT MpeBpaTHTb KaKOe-TO TBepfmoe HAM xKULKOe 
TENIO B PaCKaJICHHble Pra3bl, H CBeT, HCMyCKaeMbI 9TMMH La- 
3aMH, HAUHHAaCT aBaTb ye COBCEM HHOH, TaK Ha3bIBaeMbIIi 
JHHeEHYATHIN CMeKTP. Tako CMeKTP COCTOHT H3 LIBeTHBIX JIH- 
HHM, Pa3eCHHbIX TEMHbIMH MIpOMeXKyTKaMH. 

CaMbIM HHTepeCHbIM B 3TOM OTKDBITHH O6bIIO To, 4TO 
KaKAbIH XHMHYECKHM S/IEMCHT, BXOAAULMH B COCTaB packKa- 
J@HHOrO fa3a, NaeT CBOH COOCTBEHHbIM, OTHMUHbIN OT BCeX 
Apyrux, JIHHeHYaTHIM CMeKTp. Tak, HallpHMep, Mapbl Kana 
MaroT CNEKTP, COCTOAULMH H3 KpacHOH uw MuoMeTOBOH HHH; 
B CileKTpe BOLOpOMa TPH XapakTepHble JIMHHH: KpacHaa, 3e- 
JIGHO-TOy6OaA HW CHHAS. 

ITH CBOHCTBa CBeTa LasIM BO3MOXKHOCTh NPHMeHUTb B XH- 
MHYeCKOM HCCJI€QOBaHHH BeIWeCTB HOBbDIA 3aMeUaTeJIbHBIH 
cMoco6, Ha3BaHHbii CMeKTPaJIbHbIM aHaJH30M. CniekTpavb- 
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HbIM anamu3 fomMor B OTKpbITHH pata HOBLIX XHMHYECKHX 
geMeHTOB. B 4acTHOCTH, HM€HHO TaKMM I1yTeM Obl OTKPbIT 
rayaHn. 
_ W3ayuenne ciektTpoB aTOMoB Jado B pyKH HCCJIeqOBaTesen 
_ H€3AMeHHMOe CPeACTBO WIA H3YYCHHA BHYTPeHHero CTPoeHnHA 
3THX MATePHAJIbHbIX YacTHu. Beab cBeT pommaeTca B Bellle- 
CTBe, B efO aTOMAaX. ACHO, 4TO CMeKTp KaxKM0ro aTOMa TeCHO 
CBA3aH C ero BHYTPeHHHM CTpoeHHeM. 

Ee B MpollvioM Beke 6bIIO yCTaHOBJeHO, TO CBeT Mped- 
cTaBiseT coO6oH oco6oro pota BoONHOOOpa3sHHIH mMpouwecc. 
OTO TaK Ha3bIBAeMble JJICKTPOMAFHHTHbIe BO.IHbI, Pacmpo- 
CTPAHAIOWHeCA B MpocTpaHcTBe co cKopocTbio 300 THIcHY 
KWJIOMeTPOB B ceKyHAy. JIA HaraAHOCTH HX MOMKHO CpaB- 
HHTb C BOJIHAMH Ha Bone. Kak Ha BOE OTICJIbHbIC YaCTHYKH 
ee He MepeBHraloTcA BMeCTe C BOJIHOH, a JIMIUb KoNe6u0TCA 
BBepxX H BHH3, OOpa3yaA TakHM O0Opa30M rpe6HH H BMaqHHbl 
BOJIH WH Mepeyqapad 3TO KONeOaTeIbHOe ABH KeHHE Maple, 
Tak H B Cayuae 3e@KTPOMArHHTHBHIX BOH B KaxKOH TOUKe 
IIpOCTPaHCTBa MPOvCXOZHT KaK Obl BOMHOOOpa3sHoe H3MeHE- 
HHe 3JIEKTPOMa@rHHTHOrO COCTOAHHA C OOpa30BaHHem «rpeo- 
Hei» WH «BlalHH», MpHBOsAIIee K Nepeqave SHEPIHH OT OL- 
HOH TOUKH MpocTpaHcTBa K Apyrou. 

KpomMe BHAMMBIX UBeTHBIX JIyueH, B COJHEYHOM CBeTE 
eCTb ellle H H€BHAMMBIe: yJIbTpaduoueToBble yuu, KoTOpHie 
JI@TOM [laloT HallleH KomKe 3arap, H HHpakpacuble syn, Ko- 
TOPbIe HCMOJb3YIOTCA B CNEWHAJIbHBIX MpHOopax, MO3BOIAI0- 
IIMX BHZeTh B TeMHOTe. Y3BeCcTHbI TakxKe PaHOBOJIYHI, 
KOTOPble MepeHOCAT C1OBa WH MY3bIKy C ZaseKOH paMoctaH- 
WMH B KOMHATHbIM pelposykTop, wu yun Pentreuva, c No- 
MOILbIO KOTOPbIX MO?KHO BHJCTb, HalpHMep, BHYTPeHHHe Op- 

| TaHbl YeJIOBeKA. | 

YueHble yCTaHOBHJIH, UTO BCe STO TaK Ke He UTO HHO, 
Kak 9JIEKTPOMArHHTHble BOJIHBI. | 

Ho vem #%e B TaKOM cJyyae OTMHUAIOTCAH pa3JIHUHBle 
AyuUH pyr oT Apyra, HallpHMep cHHve — OT 3eJIeHBIX, BHIH- 
MBIM CBeT — OT H@BHAMMOrO, KpacHble yuu — oT uHdpa- 
KpacHblx, yun PentreHa — OT paHOBOJIH, eCIH BCe 9TO 
3CKTPOMArHHTHble BOJIHbI? 

OtBeT Ha 9TOT BOMpPOC OUeHb MPOCT: pa3HUHble 91eKTPO- 
MarHHTHble BOJIHbI OTH4AIOTCA Apyr OT Apyra cBoeH AMH- 
HOM (QMHOH BOJIHbI Ha3bIBaloT pacCTOMHHe MeXKy cocez- 
HHMH «rpeO6HAMH» WIH «BIaMHaMH» OMHOH H TOH x*Ke 
BOJIHEI). | | 
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SNeKTPOMArHHTHIe BOHEI BUHMOTO CBeTa HMeOT JIMHY 
oT 4000 no 7500 aurcrpem?. IIpu 9ToM, HalmpuMep, BOVIHBI 
aAuHOK OT 6000 no 7500 aHrcTpemM BOCIIPHHMMaIOTCA HaMHA 
KaK KPaCHBIH WBeT, BOAHEI AIMHOKH B 5000 axrcTpem — Kak 
SeJICHbIH IBeT H T. | 

Ecam 21MHa 3JIEKTPOMAarHHTHOH BOI MeHbIUe 4000 axr- 
CTpeM, Halll rvla3 ee ye He BOCIPHHHMaeT. ITO yAbTpadHo- 
JleTospie yun. Jlyau Pentrena — Te 2xe 3J1eKTPOMarHATHble 
ROJIHBI, TOJIbKO JIMHa HX BO MHOFO pa3 MeHbIle AJIMHBI 
BOVIHEI YIbTPaMHONeTOBbIX Jy4eH. 

C apyroH cTopounl, BOIHbI AaWHHOH oT 7500 aurcrpem u 
2O He€CKOJIbKHX MHJJIHMeTPpOB — STO HEBHAMMOe HH*pakpac- 
Hoe H3uiyyenHe. A DHHa 3JIEKTPOMAFHUTHBIX BOVIH, HCMOJIb- 
3VeMbIX B PaMHOBeLaHHH HW TeeBHACHHH, — OT HECKOJIBKUX 
M€CATKOB CAHTHMETPOB 2O OXHOTO—ABYX KHJIOMETPOB. 

OyHakO MpescTaBeHve O CBeTe TObKO Kak O BOJIHAX 
HeJLOCTaTOUHO: OHO He OTpakKaeT BcexX CBOHcTB cBeTa. Kak 
Tellepb TBEPAO yCTaHOBJIeHO, HCMycKaHHe cBeTa aTOMaMH 
MIPOMCXOAHT HE HeMPepbIBHO, a OTACJIbHbIMH NOPIHAMH, KO- 
TOpble Ha3bIBalOTCA KBaHTaMH. BriepBble 3Ta MbICIb Oblla 
BbICKa3aHa HeEMeLKHM Gu3vKOM M., [InauKom 8B 1900 ronzy. 

CyulecTByeT ONpeeeHHad 3aBHCHMOCTb MexKy 3Hep- 
rueH KBaHTa MW JWIMHOKH BoHbI. Uem aMHHee BOHA, TeM 
MeHblile 9Heprua Mpucyujero eH KBaHTa. KBaHT KpacHoro 
W3/Iy4eHHA, C QJIMHOHW BOJIHEI B 7500 aurctpem, HeCeT MeHb- 
LUylO 9HeEprHio, 4YeEM, CKaXKeM, KBAaHT CHHero cBeTa, JWIMHA 
BOJIHbI KOTOpOTO cOcTaBJIaeT OKOJIO 4000 aHrcTpem. 

- QACKTPOMAFHUTHbIe BOJHbI MOPORKMAWTCA KOMeOMOLULE- 
MHCA QJICKTPHYeCCKHMH 3apsaywamMu. Bpatilancb BOKpyr supa, 
QJIEKTPOHbI TaKKe JOJOKHbI UCIYCKaTb KBaHTHI 3JIeKTPOMar- 
HHTHOH 3HeprHH. Ho 3ecb MbIl HeOMKUMaHHO CTa/IKHBaeMCA 
C MpOTHBOpeyHAMH, BpalilawulHlca dIeKTPOH H3AyuaeT CBET, 
TepHA SHEPrHlo, YHOCHMy1O KBaHTamyH cBeTa. [Ip stom Kax- 
JIbIM H3 3JIEKTPOHOB, 3aKJIIOYCHHbIX B aTOMe, JOJIKeH Hen3- 
GeKHO NIpH6HKaTbCA K AApy, WOKa, ucuepmaB Bce cBON 
gHepreTHyecKHe 3anachl, He yiageT Ha Hero. ATOM OvDKeH 
MepecTaTb CyLIeCTBOBaTb Yepe3 O4e€Hb KOPOTKHH CpoK. 

B eHCTBHTebHOCTH aTOMBI BHO.He ycTohunBb. Hany- 
YaloT CBeT OHH JIMLUIb ITpH ONpeReJICHHbIX YCJIOBHAX, H Kaxk- 
Abid aTOM aeT CBOM OCOObIH, BCerma ONpedeNeHHEIM cneKTp. 


CaHTHMeTpa, 


1 
' AureTpeM—T oe ong 
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Kaxkad HHHA TaKOrO AMHeMUATOrO CheKTpa NpHHanexKHT 
CBeTY C OMpezeeHHOH AHHOH BOwHEI. ATOM KaxKQOrO XHMH- 
YeCKOrO SJIEMEHTa H3/1y4aeT OTMYHbIM OT BCeX APyrHx «Ha- 
Oop» SeKTPOMArHHTHBIX H3IyYeHHH Pa3HbIX JIMH BOVIH, Lo- 
BOPA MHaue, aTOMbI Pa3HbIX XHMHYCCKHX BI€MEHTOB H3J1y- 
yualoT HaOop He JOObIX, a BMOHE OMpeeIeCHHbIX KBAHTOB, 
SHEprHA KOTOPHIX BCerga CTporo onpenenenHa. M nabop 9sToT 
Y Ppa3HBIX ATOMOB BCergza pa3ssHueH. 

Ho stor ak, MOATBepxaeMbIM OMBITOM, TaK*KEe He CO- 
rlacyeTCH C HalllMM 3AKJIOUCHHEM O TOM, YTO 9dJIEKTPOHDbI 
BpallaloTca BOKpyr agpa atoma. WM sot nouemy. IIpu npu- 
OWKeEHHH 3eKTPOHa K AApPy uncTO ero O60poToB BOKpyr 
Apa HOJDKHO HelpepbIBHO BO3PAaCTaTb, a 3TO 3HAUHT, TO 
6yeT HeMpepHIBHO H3MeHATBCA QJIHHA BOJHbI H3/IyUeHHA, 
poxalouleroca B aTOMe, H HHKaKOro onpeweneHHOrO HHeH- 
"waTOrO CNHeKTpa Y aTOMOB He MOXKEeT ObITb: y BCe€X ATOMOB 
OJDKEH ObITb OHH HW TOT Ke CMVIOWHOH CieKTp. 

Kakol 2Ke BbIXO] HallvIH yYeHble 43 3THX MpOTHBOPeUH? 
B yem cekpeT ycTroHuHBocTH aToMoB? Mb 3HaeM, UTO Bellle- 
CTBO H3/lyuaeT CBeET TOJIbKO MPH OMpeseeHHbIX YyCJOBHAX. 
Hanpumep, 9To ObiBaet, KOrgqa Teo HarpeTo HO BbICOKO 
Temilepatypbl. Harpepad Teslo, MbI yBeJIHYHBaeM 3HeEprHlo 
€rO aTOMOB, HJM, KaK YTOBOPpAT @u3HKH, BO3s6yxKaeM HX. 
IIpH SsTOM aTOMbI HW HCMyCKaioT CBeT B BUZe POTOHOR. 

Takum o6pa30M, H3/1y4YeHHA B aTOMAX CBA3AHbl, Kak 
BHHO, He C OObINHBIM, K<HOPMAJIbHBIM» JLBH2KCHHEM 3J1eKTPO- 
HOB, a C KaKHMH-TO MpoueccaMH, NPOHCXOAAUIMMH B aTOMe 
lip ero Bo3s6yxKeHHH. 

B 1913 rogy matckuh (bu3uK Bop, mpHHAB 3a OCHOBY 
ANMe€PHYIO MOJeAb aTOMa, Aan G6omee NogzpoOuylo KapTHHy 
CTpOeCHHA AaTOMa, eFO 3NeCKTPOHHOH OO6on0UKH. OH ACXOAM 
3 MBICJIH, 4YTO MOTOUleHHe H HCMycKaHve CBeTa B aTOMe 
MPOMCXOLAT OTICJIbHbIMH NOPUHAMM, KBaHTaMH. 

Bop mpeanooxKn, uTO 3IeCKTPOHBI He MOTyT BpalllaTbcA 
BOKPyr Apa 0 M1060, MpOn3BOAbHOH op6uTe, JA Kaxk- 
WOTO 3e€KTPOHa B ATOMEe CYLIECTBYIOT TOJbKO HeKOTODHIe, 
PIIOJHE ONpPeeIeHHble OPGUTh, «pa3peleHHble» 3aKOHAMH, 
elcTByIOWHMH B aTOMHOM Mupe. 

Yem asibllle OT Apa HaXOMHTCA 3ICKTPOH, TeM O60V1b- 
IUHM 3amacOM SHeprHy OH OOanaeT. [Buranch Mo «pas3pe- 
LICHHOH» OpOuTe, IEKTPOH HHYero He H3yyaeT. OH OTMaeT 
CBOIO SHEPrHlO TOJIbKO Mp Nepexomzax c ODHOK Op6uTH Ha 
Apyryio—c 6oee yRanenHow Ha 6onee Oau3kylo K ANpy. 


3 B. A. Mesentiep oO 
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A TakHe «fpbokKH» M MpoucxoAAT Kak pa3 nocne Bo3s6yx- 
HHA aTOMa. 

Kaxkylo «pa3pellleHHylO» OPOHTY MOMKHO ONPeAeHTb, TO 
€CTb BBIUHCJIHTb, Ha KAKOM PaCCTOAHHM OT AAPa HaxOAHTCA 
H MOXKeT HaXOMUTbCA TOT WIM Apyrow aiekTpou. Hanpumep, 
€HHCTBEHHBIH QICEKTPOH B HeBOSOyYKAeCHHOM aTOMe BOJO- 
pola ABHKeTcA To OpOuTe, Ha KOTOPOH ero ABH KeHHE OYCHb 
YCTOHYHBO. ITO caMan OMKaHllad U3 <Ppa3pPeLIICHHbIX» Op- 
6uT K apy. B TakOM COCTOAHHM aTOM He u3yuaeT. OH Ha- 
XOAHTCH B HeBO3OyKACHHOM COCTOAHHH, OOJlaqaa onpere- 
JICHHBIM, HOPM@JIbHbIM 3alacomM 9HeprHuH. IIpnH m06bIx yila- 
pax, He€MOCTATOUHO CHJIbHbIX JIA TOTO, UTOOLI BO3OYANTb 
ATOM BOAOpONa, ero BJIEKTPOH OCTaeTCH Ha CBOeH OpOuTe; C 
aTOMOM HHuero He IIpOHCXOANT. 

Ho BOT aTOM BOZOpPOa, CTOJIKHYBUIHCb C JpyrHM aTo- 
MOM, C HOHOM HJIH c OBICTPO JIETALLMM 3JIEKTPOHOM, MorJo- 
WlaeT KBaHT 9HEPruH: 9HeEpreTHYeCKHH 3anlac aTOMa YBeJIH- 
UHBaeTCH, H OH MPHXOAUT B BO3OyKTeHHOe COCTOAHHE. DuHep- 
TMA QICKTPOHA YBeIMYMBAeTCA, HU BIeCKTPOH coOBepllaeT 
«IIPbOKOK» CO CBOeH MOCTOAHHOH OpOuTbl Ha Apyrylo op- 
G6uTy, SGomee yHaseHHylo oT ARpa. Ha Heh OH HaxOZUTCa, 
ONHaKO, JIMIb MFHOBeHHe. QMeKTPOH TyT %Ke OTMaeT cBOH 
H3JIMIUCK SHEP B BHe KBaHTa CBeTa H BOSBpalilaeTca B 
CBOe HOPMaJIbHOe, HEBOZSOYKAEHHOe COCTOAHHE. 

B 3aBUCHMOCTH OT XapakTepa «IIPbIoKKa» WICKTPOH H31y- 
yaeT OMpeeeHHbId KBaHT CBeTa, WIM, APyrHMH CJIOBaMH, 
ONMpeeeHHylO JJIMHY CBETOBOM BOJIHbI. Tak, eC 3JIEKTPOH 
B aTOMe BOMOpOa NepexoUT C TpeTbeH OT Apa OPOUTHI Ha 
BTOpylo, OH HcIycKaeT KBaHT KpacHoro cBeTa. «I ]ppnKOK» 
C YeTBeEPTOH OPOUThI Ha BTOPyloO AaeT 3eJICHO-CHHHM CBeT, a 
C NATOH Ha BTOPylo — CHHHH. 

KaxkOoMy «CKauky» 9JIeKTpoHa Cc Oomee yRaeHHOH Op- 
6uTHI Ha Oomee ONH3KYIO COOTBETCTBYeT B CIeKTpe CBOA JIH- 
HHA M3yueHua. TakuM OOpa30M, H3y4aA CMeKTpbl aTOMOB 
Np Bo3s6yKeHHH, MOXKHO y3HaBaTb O TOM, YeMy paBHa 
9HeEprHA TOTO HIM Apyroro aTOMHOrO 3eKTPOHa, KaK OHA 
H3MeCHAeCTCH IPH «lepecKOKax» ero C OAHOH OpOUThI Ha Apy- 
ryiO, a OTCIONa HaXOMHTb, KAKOBbI BO3MOXKHbIe CKOPOCTH 
9THX YACTHIL B ATOMAX, Ha KAKOM PaCCTOAHHA OT Apa Haxo- 
ATCA QICKTPOHbI H T. J. 

VHiccneloBpaTeiu HOBOrO MUpa HOApOOHO H3yUHJIM, Kak 
BO3OyKMalOTCH ATOMBI Pa3JIHYHbIX XHMHUYECKHX 3JIEMEHTOB; 
OHH H3MeHAJIM YCJIOBHA 9KCIICPHMeHTa, AeCHCTBOBaIH Ha 
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ATOMbI BLICOKHM J[aBJICHHeM, M@rHHTHBIMH HX dieKTpHuecKuMH 
CHJ1aMH, HOHH3MPOBaJIN HX WH BCe BpeMaA HaGwOLaH, TO NpH 
STOM MelaeTCH CO CIeKTPOM aTOMa, KaK OH H3MeHHeTCA. 
Hf otcioga peliianu, KaK paciOowKeHbl B aTOMe eFo 3u1eKT- 
POHBI, KaKHe H3MCHEHHA OHH MpeTepneBaioT MpH Bo3sb6yx- 
JeHHH., cs 

PacKpbITb CTpOeHHe SeKTPOHHOH O6o0UKM aTOMa yue- 
HbIM MOMOrla «3JIEKTPOHHAaA Mylika» — NyllKa, «cTpes10- 
lad» 9JleKTpOHaMH. Ona uw Oblvla HCNOb30BaHa JIA BO3- 
O6yKgeHHA aTomMos. VcTrouHukoM «cHaps0B» — 3/1IeKTPOHOB 
B HeH ABJIA€TCH MaJICHbKaa MeTaJIIMYeCKa MpOBosOUKa, Ha- 
KaJIMBa€MaA 3JIEKTPHYeECKHM TOKOM. IIpu6op ycrpoeH Tak, 
4YTO NOTOKOM 3JIEKTPOHOB MOKHO YIIpaBJIATb, H3MeCHATb HX 
MyTb, YMCHbIUMaTb HIM YBeJIMYHBaTb HX CKOPOCTD. 

B pe3y/IbTaTe MHOFOYMCACHHBIX ONBITOB HW pacueTOB ObWIO 
TBEPMO YCT@HOBJIeCHO, 4TO aTOMBI pa3IHUHbIX 9JIEMeCHTOB 
HMe€1OT HE€OAMHAKOBOE KOJIHYECTBO 3JIEKTPOHOB — OT OHOTO 
(aTOMa BOZOpoRa) BO cTa oOmHOrO (aTOM MeHieeBua). 
ONeCKTPOHHAA OGONOUKA COCTOHT H3 OAHOFO HIM Gosee cr0eB, 
HaxOJAUWHXCH Ha CTPOTO OMpPeeeHHbIX PaCCTOAHHAX OT 
spa. IIpH sTOM B KaxKOM CI0e BIeEKTPOHHOH O6OJIOUKH MO- 
eT HAXONMTbCA JIHIWWb OMpeeMeHHOe YHCMO BJIEKTPOHOB. 
Tak, B NepBoM, 61mxKaiwemM K ALpy aTOMa coe MOxerT 
pacowaraTbcaA He Oovlee ABYX SJIEKTPOHOB, BO BTOPOM — He 
Oovlee BOCbMH 93JIEKTPOHOB, B TpeTbeM — NO BOCeMHAaaUaTH, 
B YCTBEPTOM ClOe MOTYT Pa3MeCTHTbCA WeJbIX 32 3eKTpOHA 
4 T. 0. B aToMax c 60/1bUIHM AaTOMHbIM BeCOM YHCJIO 3y1eK- 
TPOHHBIX COeB ocTHraeT cemu. B HaykKe MX MpHHATO O60- 
3HauaTb JIATHHCKHMH OykKBaMu: con K, canon L, cnaok M, 
cnoH N u T. g. (cm. crp. 15). 

B kauecTBe MpHMepa BO3bMeM aTOMbI KHCIOpOa H HaT- 
pHa. Sapaq aqpa Kucopofa paBen 8. Ero BoceMb 91eKTpO- 
HOB pacOvaraioTca B AByX MepBHIX COAX: 2—B nNepBOM 
(coi K) u 6— Bo Bropom (caoH L). Bropott s1eKTpoHHblit 
COH y KUCOpOsa OCTaeTCA, TAKHM OOpPa3oM, Kak Obl He3a- 
BePlWeCHHbIM: B HEM MOKeT yMECTHTbCA elle 2 937eKTpOHa. 
‘Sapad supa aToMa uatpua pasen 11. Ero omMHHagquatb 
SAEKTPOHOB PacnOaraloTcA yXKe B TPeX WICKTPOHHbIX COAX: 
2 — B Ileppom, 8 — Bo BTOpoM u | —B TpeTbem. | 

O6blqHO B CieMyIOUeM CJIOe SICKTPOHAI MOryT Haxo- 
AUTbCA TOIbKO TOTMa, KOla MpewbiaywlHH cow 3anonHeHn. 
UYem asbllie OT Apa HaXOZHTCH S/IeEKTPOH, TeM 6ombue ero 
SHeprHa. 
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H3yyenue 9J1eKTPOHHOrO CTpoeHHf ATOMOB MOKa3ai0, YTO 
TeopHa Bopa faeT TakoKe JIMIb NpvOMMKeHHyIO KapTHHy 
aTOMHOrTO MHpa. Ota TeOpHA KXOPOLIO OObACHAeT TOJIbKO 
CTpoeHHe MpocteHulero aTOMa — aTOMa Boopoma. Kak n0- 
Ka3aJIW HCCI€HOBAHHA, HeIb3H CUYMTAaTb, YTO 3eKTPOHbI B 
aTOMe JBHAKYTCA TO ONpeweeHHbIM op6uTaM. [IpaBuabHee 
TOBOPHTb O HECKOJbKHX CJIOAX, B KOTOPbIX pacmoularalorTcar 
OKPpyXalollve APO BICKTPOHBI. 


Takyt, 6omee TOUHY!0, KAPTHHY ABHXKeHHA 2eCKTPOHOB B 
aTOMax aeT HaM HOBad HayKa —- KBaHTOBad MeXaHukKa, KO- 
TOPaA BO3HHKIa B pe3yJIbTaTe H3YYCHHA CTPOCHHA ATOMOB. 
Mbl He MOXKeM MIPOCeHTb NYTb 9AeKTPOHA BOKPyr spa. 
Heb3a NpelcTaBaTb ce6e 3TH 4aCTHYKH KaK MaJleHbKue 
WaPHKH, Pa3MeCTHBIUHeECA BOKpyr AApa, No0OHO dburypKaM 
Ha KapyceuJn. 


QJICKTPOH, KaAK HM Apyrve 21eMeHTapHble YaCTHUbI, BeweT 
ceOa He Tak, KaK 4aCTHUbl, BHJHMbIe ria30m. J BwKeHHe 
SJIEMCHTAPHbIX YaCTHIL MOAYHHACTCA OCOObIM 3aKOHaM — 
KBaHTOBO-Me€XaHH4eCKMM, 4 He OObINHOH MeXaHuke, NO 3aKO- 
HaM KOTOPOH J[BHXKETCH, CKaKeM, Ilya WIM OpOIeHHbIh 
Kamenb. I]puunna sToro 3aka1OuaeTCA B TOM, 4TO CaMa IIpH- 
poa MHKpouacTHll CIO%KHa, OHA BHYTPeHHe MpPOTHBOpeUMBa. 
Iloqo6Ho uacTHWamM cBeTa — @OTOHAM, 2/eCKTPOHBI, ap(pa- 
YaCcTHIibl, Ha HW CaMH aTOMbI OOMalaloT He TOMbKO CBOH- 
CTBAMH OTJGJIbHbIX YaCTHU, HO HW BOJIHOBBIMH CBOHCTBAMH. 
Bnepsble Takoe MpexcTaBleHve BbIABHHY B 1924 romy dpau- 
Wy3CKHH yueHbi Jlyu ne Bpoktap. Tenepb 3TO OKa3aHO He- 
OCNOPHMbIMH OllbITaMu. Hanpumep, ycTraHOBJeHO, YTO 31eKT- 
POHbI — YaCTHIIbI, OOaqaioulve ONpeweseHHOH MaccoH, NyTH 
MoleTa KOTOPbIX TbICHYH pa3 ObWIH 3aCHATbI Ha (oTo- 
MWWIaCTHHKH, OOHAPyXUBAOT BOJIHOBbIe CBOUCTBA. ITO HaGJIO- 
WaroT, KOra OHH WpouleTaioT, HallpumMep, yepe3 TOHUAHIUMH 
JIMCTOK 30J10TA. 


OTKPbITHe BOJIHOBbIX CBOHCTB MMKpOUaCTHL — ApKu 
TipHMep, NMOATBepxRAalOIUHH CiIpaBeAWIMBOCTh MOOKeHHH 
WMaJIeKTHYeCKOrO MaTepHasiu3Ma. Ele 3an0iro 20 3TOFO OT- 
Kpbitua B. HM. Jlenun, ropopa 06 yray6eHuu Hallux 3HaHHH, 
MuCa: «...H eCJiH BYepa Z9TO yrvlyOIeHHe He LIMO avpiie 
aTOMa, CerOdHH — Table QIe€KTPOHA... TO AHasleKTHYeCKHH 
MaTepHaJIH3M HaCTaHBaeT Ha BDe€MCHHOM, OTHOCHTEJIbHOM, 
IIPHOJHSHTeJIbHOM XapakTepe BCeX 3THX Bex MO3HAaHHA NpH- 
powbl MporpeccupylouleH HayKOH YeNoBeKa. ONeKTPOH TAK 
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Ke Heucdepndaem, KaK WM aTOM, MpHpona GeckoneyHa, HO 
OHa GeckoHeyHO CywecrTeyerT...» 

HecoMHeHHO, 4TO HayKa OTKpOeT B 6ynyutem elle MHOFO | 

_TaKHX CBOHCTB MERpOvaciut KOTOpble ceHuac HaM HeH3- 

BeCTHBI. 

BplsiCHHB suleKTPOHHOe CTpoeHHe aTOMOB, yueHbie pasra- 
alu, OT Yero 3aBMCAT (PU3HKO- -XHMH4eCKHe CBOHCTBA 92/1e- 
MEHTOB. 

ATOMBI, y KOTOPbIX LWeIHKOM aanouHeHbl ONHH (Ba 
SEKTpOHa), WBa (MECATb 9AeCKTPOHOB), Tp (BaqWaTb BO- 
C€Mb 3JIEKTPOHOB) HW OOsee COA, HMeIOT HavOoee s3aBep- 
WI€HHOe, 3AKOHYeCHHOe CTpoeHHe. TakoBbl, HallpHMep, aTOMBI 
reJIMfi —- OHH HMEIOT TIO ABa SJIEKTPOHA, TO eCTb OHH NOW- 
HbIM CJIOH, HIM ATOMbI HeOHa, MMEIOUHe MeCATb 3/1eKTPO- 
HOB — 10 Ba MOAHBIX clon. Y STHX XHMHYECKHX 3JIEMeHTOB 
OY€Hb TPpyAHO OTOPBaTb XOTA Obl OMH DICKTPOH — CHIBI 
-B3aHMOJeHCTBHA MeXKAY WaACTHYKAMM 30€Cb TAKOBbI, UTO JIO- 
OoH SIEKTPOH BHELIHErO COM BbIDBATb H3 aTOMa OJMHAKOBO 
TPYAHO. | 

B 9TOM Kak pa3 MW KpOeTCA MpH4HHa Toro, 4TO O6a aue- 
MeHTa — reJIHH H HeEOH — He BCTYMalOT B XHMH4eCKOE COoedH- 
HeHve C APyrHMM sBeulecTBaMH. Kak MW3BeCTHO, 3TH Fra3bi 
-Ha3bIBalIOT HHEPTHBIMH, TO eCTb 6e3ZeATEbHbIMH. 

«QSEKTPOHHble OLEKUbI> APyrHX, XMMHUCCKH aKTHBHBIX 
SJIEMEHTOB yKe HE CTOb 3aBepleHHbI. Hampumep, y Metasia 
JMTHA 2Ba S9€KTPOHa PpacNoJlaraloTca B MepBOM 9/1eKTPOH- 
HOM CJl0e, a TPeCTHH HAXOMHTCA BO BTOPOM CJ10e, AasIblue OT 
Hipa atomMa. Ho sToT coh MOXKeT BMeLLaTb B ce6A ZO 
8 9IEKTPOHOB. STO cka3biBaeTCH Ha CBOHCTBAX JIHTHA. 
ONEKTPOH, PaCHOIOXKeHHbI BO BTOPOM Coe, yepxKUBaeTCA 
B aTOMe 3HaUHTeIbHO caaGee, 4em apyrue. JloctaTouHo 
KaKOrO-JIHMOO XHMHYECKOTO BO3eHCTBHA Ha aTOM JIMTHA, H 
OH TepseT CBOH TpeTHii SJIEKTPOH. 

Bot oueMy JIHTHH JlerKo BCTyMaeT B pa3MUHble XHMH- 
yeckHe coeqHHeHHA. [lo ToH 2xe NpHunHe STOT XHMMUeCKHE 
SJIEMCHT HMeCCT APKO BbIPAKeHHble CBOHCTBa MeTaana. Benb 
BO BCe€X MeTaJlJlax, KaK Tellepb YCTaHOBJIeHO, HMeeTCA MHOTO 
«CBOOOTHBIX® 3JIEKTPOHOB, TMepemelaiomuxca B wm1060M 
KyCKe MeTaJlJla Cpeau ero aTOMOB. 

Y MeTasuia HaTpHa, uMetoulero 11 sneKTpoHOB, NoqO6HAaA 
Ke KapTHHa CTPOCHHA — OH MMEET Ba NOMHbIX 9/eKTPOH- 
HbIX CON (10 SJIEKTPOHOB) HW OAMH, MOCIeqHHH, SeKTpOH, 
pacnOJOKeHHbIA B TpeTbeM coe. Tlonomenne mocaeguero 
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NIEKTPOHA 3MeCb elle 6olee HeycTOMUNBOe, YeM Y TPeTbeErO 
SN€KTPOHA JIMTHA. Betb OH pacnoOmaraeTcaA elle able OT 
aTOMHOPO Apa. SHayHT, OH elle erue MOMKeT ObITb OTOPBAH 
OT cBoero aToMa. 1 narpnit eile Gomee akTHBeH pH XHMH- 
Ne@CKHX P€aKUHAX, EM JHTHH. 

B 9e€KTPOHHEIX OOOMOUKaX GepHIMA YeTbIPe 2MeKTpPOHa. 
/[Ba 43 HHX HaXxOJATCA BO BTOPOM culOe. OTH 3eKTPOHDI 
Take JepKaTca B HEM HellpouHoO. OaHakO OTHATb HX OT 
aTOMa yxKe TpyHee, 4eM Y JIUTHA WM HATPHA; ITHM H OODAC- 
HAeTCA, Noyemy OepHWIHi MeHee XHMHYCCKH AKTHBeH, YeM, 
CKaxKeM, HaTpUH. 


SarayKa aTOMHOrO spa 


Kak yKe rOBOpH0Cb, paqHOaKkTHBHble J/ICMeHTbI BbIOpa- 
CbIBalOoT YUH TpeX BHAOB: avlbcba-uacTHUbl, OeTa-YacTHLbl 
(KOTOpble, Kak ObUIO YCTaHOBJIeHO, ABJIAIOTCA MOTOKOM O6BICT- 
PpbIX 3JIEKTPOHOB) H raMMa-yuH, MoAOOHbIe styuaM Pentrena. 
Ha OCHOBaHHM MHOIHX OFbITOB MW pacueTOB 6bIIO Halizeno, 
uTO BCe TPH BHAA M3/1yYeHHH BbIOpacbiBaloOTCA ATOMHbIMU 
ApaMu, SHayHT, Apo aTOoMa — JasieKo He MpocrToe. 

Ilocme Toro Kak 93TO O6bIN0 O6HapyKeHo, Havaauch No- 
MCKM pasrayKH ero cTpoenua. Henerkan 3TO OKa3aqacb 3a- 
jaya. TpyqHO moyoOpateca K agpy aToma. Bce xumMuyeckHe 
H3MCHCHHA BeLICCTB CBA3AHbI C JBH?2KCHHEM 3JIEKTPOHOB B 
aToMax. ATOMHble Apa He MPpHHHMaloT B 3TOM HHKaKOro 
yyactua. IIpu moOblx XxHMMYeCKHX MIpeBpalllenuAX Cc ALPOM 
HWYero He CULyUaeTCA — OHO JIMUIb MepexOAMT BMeCTe C aTO- 
MOM H3 OJHOTO CcoeqHHeHHA B Apyroe. He meusetTca aTOMHoe 
APO WH MpW TaKHX BO3AeHCTBUAX, KaK CHbHOe CKAaTHE, Ha- 
rpepaHuve HIM OOpaboTKa XMMHUeCKUX COeAMHEHHH pa3JH4- 
HbIMH pacTBopHteiaMu. ITIpoHHKHyTb BHYTpb O4¥eHb MVJIOT- 
Horo Apa, pa3sOuTb ero Ha 4aCTH 4pe3BLIMaHHO TPyHO. 

Ilytb K 3TOMY OHH — Hao pa3pylllaTb KaKUM-TO CMOCco- 
6oM aTOMHbIe aupa. Ilo stomy NyTH Hu UAYT uCCHeOBaTeIH 
aTOMHOrO Mupa. B kayecTBe «cHapaAOB» WIA paspyuleHus 
Apa Ha MepBbIX Mopax ObIH B3ATbI Te Ke, yKe 3HAKOMBIEe 
HaM, aJlb(a-YaCTHUBI. 

IIpapga, MeTKOCTbIO TakHX «CHAPAOB» HHKAaK HeJIb3A 
6blI0 MoxBacTaTb. Toubko KpaiiHe peKO aJlb(ba-4YacTHLbl noO- 
nana B Agpo. [lomapasroulee GObIIMHCTBO ATOMHbIX «CHa- 
px03» Mpowetasio MuMo. Ho faxKe u TOrO, YTO Nomazato B 
UeJIb, OKAZAOCb JOCTATOUHbIM, UTOObI ClelaTb O HEBHAHMOH 
KpellocTu — Ape — KOe-KakHe yBePeHHble BBIBOJBI. 
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Vi nepsntit BHIBO Obl TaKOB: B H1pax BCeX aTOMOB Ha- 
XOMATCH Apa caMoro Jerkoro aTomMa — Bomopoza. Mx o6na- 
pyXHBaH pH «GoMOapAHpoBKe» ATOMHbIX ADep pa3/IHYHbIX 
XHMHYECKHX SJIEMCHTOB. | 

Kak MbI y2Ke TOBOPHJIM, NOMOMKUTebHEIM 3apadq Aapa 
aTOMa BOLOpoza NpuHAT paBHbiM |. Tostomy BozoposHoe 
ApO CTaIM CUHTAaTb NpocTehweH wacTHYKOH MH HasBa/N ce 
MpoTOHOM («MpoTOH» 3Ha¥NT «MepBHIHBI»). TlosaqHee Obli0 
HaHWeHO, YTO MpOTOH AeHCTBHTeCJIbHO ABMACTCA SJIEMCHTAap- 
HOH “YacTHUKOH C MHHHMM4VJIbHBIM MOJIOXKHTCJIbHBIM 3apAOM. 

Ho Apo aTOMa He MOKET COCTOATh H3 OHHX MPOTOHOB. 
Ecau 6b 3TO ObIIO Tak, TO Macca KaxKJoro aToMa Oblia Obl 
BO CTOJIbKO Ke pa3 Ooulblie MaCCbI aTOMa BOOpora, BO 
CKONIbKO pa3 UHCIO SIeKTPOHOB B OOo04Ke 9TOrO aTOMa 
6oOubIUe YHCa 3IEKTPOHOB B aTOMe BOOpOa. 

B aToMe BOOpoOda HaxOAHTCA OHH 3/IeKTPOH, H Macca 
ATOMa paBHa MaCCé OAHOPO NpoToHa. SHAaYHT, Macca aTOMa 
cnenyollero aieMeHTa —TeJIHaA, KOTOPbIM HMeeT B CBOeH 
o6o0"uKe JBa IeKTPOHA, NOJ2KHAa ObITb paBHOH Macce ZBYX 
mpotonos. B jefcTBHTeMbHOCTH Mbl HaOsioqaem Apyroe. 
Macca aToMa relWaA paBHa Macce He 2 NpoToHos, a 4. A30T, 
MM@IOWHH 7 3eKTPOHOB, JOJ2XKeH HMeTb MAaCCy, PaBHy!O 
Macce 7 mpoToHoB. Ha caMom feJie aTOM 430Ta HMEET MACCY, 
paBHylé Macce He 7, a 14 mporToHos. 

Buipoy, HalpalliMBaeTca CaM COOOH: B aTOMHOM Aspe, M0- 
MHMO IIpOTOHOB, HaXOMATCH elle KaKHe-TO Apyrve “acTHUBl. 

Cuayana 6b10 BLICKa3aHO MpeznomoKenHe, YTO B COCTAB 
silpa BXOMAT Hapady Cc MpoTOHaMH SeKTpOHHI. IipH 9TOM 
BCerma YHCIO MpOTOHOB B AApe Oombliie, YeM IIEKTPOHOB, 
TaK, YTOOHI OCTAIOWHHCA HeypaBHOBeLUeHHbIM MOJIOMKHTEIb- 
HbI 3apAd ALpa Obl paBeH OTPHUaTeIbHOMY 3apxAay BCex 
QJIEKTPOHOB SIEKTPOHHOH OG6O0UKH. TakOw B3riad Ha CTpoe- 
HHe aTOMHOrO spa Oblm HeKoTOpoe BpeMaA OOMenpH3HaH- 
HBIM. OH MOATBEPK AACA, Ka3a0Cb, H TEM, YTO MPH CaMoO- 
IIPOH3BOAbHOM paciiawe paqwOaKTHBHEIX BellleCTB H3 HX BBI- 
JleTaloT HHOFMa SJICKTPOHBI. | 

OmHako cKOpo pad pacueros vw cooOpaxKeHHH 3aCTaBHl 
(PH3HKOB OTKa3aTbCA OT TaKOrO OObACHeHHA YCTPOHCTBa 
apa. 

IIpaBuibHoe pelleHve Obllo HawiseHoO Mocwe Toro, Kak 
mpu onbitax B 1932 roxy no «6omOapsupoBKe» asbipa-4acTH- 
WaMH aTOMOB O6epHaaHA 6blia HaliweHa HOBaH U4aCTHIWa, He 
uMelolad aeKTpHyecKoro 3apaga. Ona Oblvia HasBaHa HeH- 
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TpoHom. Macca 910 uacTHlbl oKasauiacb MOUTH paBHOl 
Macce IIpoToua. 

Kak yxKe roBopHyoch, Aa Ha6sloneHuA MHKpoOuacTuLlL 
yueHble NPHMeHAH BHavase cmuHTapucKon. Tlo3quee yue- 
HbI€ HalIH cMocoO elaTb BHAHMbIMH WM CaMH MyTH MoserTa 
TaKHX YaCTHYeK. 

HisBecTHO, 4TO B BO3MyXxe, KaK MpaBuslo, HaxonatTca BOMA- 
Hble Napbl. Yem Bbille TeMMepatTypa BO3LyXxa, TeM 6ovIblee 
KOJIHYECTBO TapOB BOJbI OH CMO2KET. cCOMepKaTb. C MoHMxKe- 
HHeM TeMIepaTypbl H3ObITOUHbIe BOMAHbIe Mapbl OOLIUHO Mpe- 
BpallaloTcH B Me/bYUaHUine KaleIbKH BObI, CTAHOBATCA BH- 
QMMbIMH. OOsaka, TYMaH, YTpeHHAA poca — Bce 3TO A eCTb 
KaK pa3 OXJIaHBUIHeCA WM MpeBpaTHBIUHeCA B MebYUAaAlWHe 
KaleJIbKH lapbl BOI. 

SaMeyeHO, TO OOpa3z0BaHHe KaleeK BODHI M3 Mapos mpo- 
HCXOAHT Jlerue BCe*rO BOKPYr MbWIHHOK, MOUTH BCerfa Haxo- 
AAWLAXCA B BO3Lyxe. EcuIM ke BO3AYX OUCHb GHCT, TO CKH- 
*KEHHE BOAHBIX NapOB He HaCTyMaeT, MaKe ecu TeMMepa- 
Typa BO3HyXa H CHJIbHO NOHHKeHa. OnHako CTOHT TOJIbKO 
3arpASHUTb BO3LYX MbWIbIO, DbIMOM, KaK TYT %ke BOKpyr 
KAKO MbWIMHKH HauHeTCH OOpa3s0BaHHe KarlemeK BOJbI. 
Eme mye BOMAHbI€ Napbl KOHJeHCHPYIOTCA, TO eCTb CKH- 
KAIOTCA, HA QICKTPHYECKH S3aPAKeHHbIX YaCTHUKAX Bellle- 
cTBa. BoT 9TO-TO CBOHCTBO BOAAHbIX MapoB MW MCHOuIb3yeTCA 
B KaMepe BusibcoHa — mpHOope, B KOTOPOM MOXxKHO BOOUHIO 
HaOM01aTb MONeT ObICTPO JIETALLLMX 3APA%KeHHBIX YACTHYeK. 

OcHOBHasl YacTb KaMepbl Buvibcona — He6oubUOn 3aKDbI- 

_TbIH UMJIMHIpwyeckHi Cocya, HO KOTOpOorO mpeacTaBaAeT 
coOoH Kak Obl MopmleHb Hacoca (puc. 4) Cocya HanonmHen 
BOSYXOM, HACbINeCHHbIM BOAHBIMH Napamu. Ecaa temepb 
AHO — NopuleHb KaMepbi Buabcoua 6bICTpO ONYCTHTb, TO BO3- 
AyX, HaxXoZAUWMhca B He, pacWIMpHTCA, MaBseHHe ero yma- 
WeT, a BMeCTe C STHM B KaMepe NIOHH3HTCA HM TeMMepaTypa 
BO3MyxXa. ONHaKO 3apAKeCHHBIX VaCTHYeK, Ha KOTOPBIX MOPJIV 
Obl OOpasoBbIBaTbCA KaNe/IbKH BOB, B BOSAYXe€ KAMepbI HET 
H COKHKEHHA MapoB B He He HaGvomaerTca. 

Ho BOT MbI B KaMepy Buapcona Halipapasem OnIcTpble 
avib(pa-YacTUubl. OHM CTaJIKHBaIOTCA pH cBOeM MovieTe Cc 
MOJIeKyJIaMH Ta30B Bo3Ayxa, HaxOgaleroca Bp Kamepe. IIpu 
9TOM «MOCTpaaBiIve» MOJIEKyJIbl TEPAIOT 3JICEKTPOHb! Ui CTa- 
HOBATCA WIEKTPHYeCKH 34PAKCHHDIMH — HOHAMH — H B 3TOM 
COCTOAHHM Ha4HHaloT HFpaTbh POAb 3apONblllleli MHKPOCKOME- 
YeCKHX Kale/leK: Ha SJIEKTPHYeCKH 3aPAKeHHbIX WaCTHUWAaX 
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BO3SLyXa HauHHaloT O6pa30BbiBaTbcA H3 NepeoxaxKeHHOTO 
Mapa KaneabKu Bodh. B pe3syibTaTe Ha BCeM MyTH Noseta 
KaxKQOH TaKOH YacTH4KH OOpa3yeTCA TyMA@HHBIM cued: 
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Puc. 4. Baepxy —ynpollenHaad cxeMa KaMephl 
Buibcona. BHusy — BHeWHHH BY 9sTOrO NpH- 
Gopa. 


Bamkuwoe 3HaveHHe HMeJIO MpedwiIomwKeHve H3BECTHOTO CO- 
BeTCKOrO (H3HKa — akayemukKa JI. B. CKko6eubibiHa—nome- 
CTHTb KaMepy BuabcoHa MexKAy MomocaMH MarHuta. ITO 
MO3BOJIWIO He TOJIbKO BHJeTb CJI€Qbl OTIeC/IbHBIX MHKpouac- 
TH, HO TAKKe ONPeAeATbh CKOPOCTh H 3HAK 3apAa WaCTHLL. 

Aipyrof cnoco6 Ha6mIoqeHHA MW H3y4eHHA Ppa3IMUHbIX 3a- 
PAXKCHHbIX YAaCTHM Obl MpedowKeH HW OCYULECTBeH COBET- 
CKHM yueHbIM JI. B. MbicoBcKuM, a NO3qHee yCOBepLeHCTBO- 
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BaH A. I]. )Kaavoppim. Baicrpbie 3apsoKeHHble waCTHUbl, M0- 
RO6HO Jly4uaM cBeTa, eHcTByIoT Ha dorTonmactunky. Ecan 
TaKad “aACTHMa MpOeTHT Yepe3s TOJICTLIH CBETOUYBCTBHTEeb- 
HbIM CJIOH CMelMabHOH CPOTOMMACTHHKH, OHA OCTABHT B HeM 
ciea. [locae MposBseHHA IWaCTHHKH 9TOT Clea OyeT HMeTb 
BH, TOHKOH YepHOH MyHKTHpHOH JIMHMH. Caenqbl 4wacTHo B 
CBETOUYBCTBHTGIbHOM C1O€ H3y4alOTCA 3aTeM TO MHKPOCKO- 
MOM, H MO XapakTepy cCleOB y4eHble CyAAT O CKOPOCTH H 
Ipyrux cBolcTBax uactuy. Ha6mtomenue wacTH TaKHM CIIo- 
CO6OM HOCHT Ha3BaHHe MeTOMa TOJICTOCJIOHHBIX MacTHHOK. 

CoBpeMeHHbIM ()H3H4eCCKHM TIpHOOpOM, MNO3BOJIAIOULHM 
CUHTATb 3APAKCHHbIe MHKPOUACTHL, ABJIACTCA Take cuerT- 
unk Tekrepa-Mioauiepa. YcTpolicTBo ero npoctoe. O6blHO — 
3TO HeOoO/IblUaA MeTadIM¥eCcKad TpyOouKa, MO OCH KOTOpOH 
MIpOTAHyTa TOHeHbKad MmpoBosouka. [IpoBpomouka HM CTeHKH 
TPYOOUKH CHIbHO 3apAKaloTcH: MPOBOMOUKA — NOMOMKUTEMb- 
HbIM QJICEKTPHYeECTBOM, TpyOouKa —- OTPHUaTebHbIM. JIpy- 
rHMH CJIOBaMH, ClOa MomaeTca BbICOKOe BIEKTPHYeCKOe Ha- 
IIpa>KeHHe. | 

Korga CKBO3b TakylO TpyOouky, Yepe3s ee CTEHKH, Mpovie- 

-TaeT QCKTPHYeECKH 3apxAKeHHaA MMKPOUACTHMA, OHA, KaK H 
B KaMepe BuuIbCOHa, CTaJIKHBadCb Ha CBOCM MYTH C aTOMaMH 
ra3a, HaXOJAllleroca B TpyOouke, CO3MaeT MHOXKECTBO HOHOB. 
IIpH 3sTOM NOMOHKUTEAbHbIe HOHbI YCTPeMJIAIOTCA K CTe€HKaM 
OTPHULATeIbHO 3apAKeHHOH TpyOOuKH, a BbIOMTHIe H3 ATOMOB 
9JIEKTPOHbI — K MOJIOKUTEIBHO 3aps2KCHHOH MpoBosoyuke. Ha 
CBO€M IIyTH OHH OyAYT CO32aBaTb HOBbIe HOHbI. B pe3yvib- 
TaTe B TpyOOUKe BO3HHKaeT MIHOBCHHDI QJICEKTPHUeECKHH TOK. 
TakuM o6pa30M, KakKiat [mpovleTaioulad yepes mpHoop 
MHKPOUACTHIa BbI3bIBAeT B HEM Kak 6bI «TOJYOK» — UM- 
iybcC 3eKTpuyecKoro TOKa. EcIM TaKOH MMMyJIbe YCHAHTD, 
TO MOMHO CJbILMaTb KOPOTKHH IMeUOK, 

QMeKTPHYECKHH TOK TeYyeT Yepe3 TPyOOuKy JMLIb OHO 
MrHOBeHHe — HeOOMbIUyIo WONIO ceKkyHObI. Korga Takow TOK 
IipekpallaeTcA Mocwte BOCCOeMHEHHA 3JIEKTPOHOB H HOHOB, 
MIpH6op CHOBa TOTOB K JeHCTBHIO. 

OyHako BCe 3TH CNOCOObI XOPOLIM AIA 3apAXKeHHbIX 4a- 
cTuu. HetirpoHbr 2xe H€ HOHH3UPYIOT BCTPeUHble ATOMBI H MO- 
Jlekybl. BoaAHOH Map He OyseT cryllaTbCA B TeX MeCTAX, 
re 9Ta YwacTulla mpoxonuna. Ha dotonmacrHHke Take He 
OymeT ee clema. Kak 2Ke MOXKHO HaOMlOdaTb 9TY YacTHULy? 

B 9TomM calyuae HaM OCTaeTCA JIHUIb OLHO — YJaBJIMBaTb 
CTOJIKHOBeHHe HeEHTPOHOB C KaKHMH-HHOyAb YaCTHWaMH, Ha- 
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mpHMep Cc sgpamu aTomos. [lon yaapamu Hnefponos takHe 
Apa moyuaiT Opicrpoe ABWKeHHeE HW, Kak 3apA>KeHHbIe 
YacTHUbl, OOHapyXuBaloT ceOx TYMaHHbIM cJlegoM. Ilo stTomy 
CJle€ty MOXKHO YCTaHOBHTb, KaK ABHKeTCA HelTpoH. MMeHHO 
TaKHM IlyTeM HM Obl OOHapyKeHbI BIepBble HeEATPOHHI. 

OrkphiTve HeliTpoHa MMeso 6omblloe 3Ha4eHHe AIA yue- 
HWA O cocTaBe aTOMHOTO sgpa. CopeTcKHM yyeHbIM 
Al. I. Usanenxo sB 1932 rogzy Bnepsple 6bla BbICKa3aHa 
Hex O TOM, YTO AAPA ATOMOB COCTOAT | 
M3 HEHTPOHOB H MpPOTOHOB. OTa uHzeR, 
NOJYYHBUIAA WaJIbHekivee pa3BHTHe B 
paGoTax cOBeTCKHX H 3apy6exXHbIX (pH- 
3HKOB, JICKHT B OCHOBe COBPeMeHHOrO 
yueHHA O CTPOCHHH aTOMHOTO Apa. 
Apo aToMa reHA, HaNpuMep, cosep- 
XKHT 2 NpoToHa u 2 HeliTpoua (puc. 5). 
Takum o6pa30M, o6ulaax Macca atToma 
reua paBHa MmMacce 2 MpOTOHOB Hx 
2 HeHTpOHOB, a 3apay ero Apa — @-noton 
2 3JIEMEHTapHbIM 3apsadaMm (KcTaTH ro- @ -HENTPOH 
BOpA, 93TO HaHOonee ycTOHuHBaA ©- SAEKTPON 
KOMOHHAaWHA H3 NPOTOHOB H HeHTPo- EB. uve pane 
HOB). Ampo docdhopa, uMetoulee 3a- 
pag 15 wu maccy 31, nocTpoeHo H3 
16 HeHTpoHos uw 15 nNpoTOHOR HT. J. Puc. 5. Ynpomenuas 

HelTpoubl H MpoToHb pacrioiome- cxeMa aToMa reJHa. 
HbIl B Ape oYeHb TecHoO. KaKumu xe 
CHJI@MH CBA3bIBaIOTCA B ALpe HEHTPOHbI HW NpoTOHH!? Moxker 
ObITb, 3TO SICKTPH4ecKHe CHIbIP Ho dauleKTpHYeCKHe CHVIbI 
JOJKHbI BbIZbIBATb OTTAJIKHBaHHe MPOTOHOB pyr OT Apyra. 
TIpouHocTh sgpa o6ycmoBieHa TeM, 4YTO B HeM Hapaay Cc 
SJIEKTPHYeCKHMH CHJIaMH JeHCTBYIOT ocoO6ble, BHYTPHAZepHBle 
CHJIbI NIPHTAKEHHA, NPHPOMa, XapakTep KOTOPHIX elle TaeKko 
He BbIACHeEHBI B NOAPOGHOCTAX. OTH CHJIbI DeHcTBy!OT Ha 
OUCHb M@JIbIX PaCCTOAHHAX, CDABHHMbIX C pa3MepaMH OHOH 
BXOAAWeH B ALPO YaCTHILBI. 

SAMepHble CHILI B3AaHMOJCHCTBHA OFpOMHbI. Onn u o6e- 
CNe€YHBaloT HCKJIIOUHTeEAbHYIO MPOUHOCTh ATOMHBIX ADep. 








IIpeppaulenne 91eMeHTOB 


«BoMOapAupoBka» aTOMHBIX AZep NesBOHa He TOAbKO 
BHIACHHTb HX CTPOeCHHe, y3HATb, H3 YerO COCTOAT 3TH «aTOM- 
Hble KpenlocTH». «O6cTpeHBad» Apa pa3IHUHbIMH «cHapa- 
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aMu», YYeHble HalluHX AHeH NPHUIM K 3aMeUaTeAbHbIM OT- 
KpPBITHAM. 

Korga-To, B MpOWJIOM, aJIXHMHKH Oe3ycelwHoO OHINCb 
Ha 3amqaueH MpeBpalleHHA OJHHX 3AeCMeEHTOB B Apyrne. 
OyHakO MHOFOBeKOBbI€ MOMbITKH OCYLLECTBHTb Takoe MpeBpa- 
Ie€HHe OKOHYHWJINCh AIA aJIXHMHKOB Heyauei. 

To, YTO HE MOTI CielaTb aJIXHMHKH, OCYLUeCTBHIN dH- 
3HKH XX Beka. Ho Mpeke OHH H3y4HIH, Kak TakHe IIpo- 
LECChI MPOUCXOAAT B Mpupore. 

Peub HET O pamHOaKTHBHOM pacmage. Kak OKa3av0cb, 
IPH 9TOM MPOHCXOAHT HMeHHO TO, YeroO ROOUBAINCh KOFa-TO 
KCO3LaTeU 30J10Ta>, —~ NpOUCXOAMT MpeBpalleHHe OHHX 
¥JIEMCHTOB B JPyrue. 

MB 9TOM, cO6CTBeHHO, HeT HHYerO HeOmRHAaHHOrO. Bep, 
Kak MbI Tellepb 3HaeM, Pa3IHYHble XMMHYeECKHe 3J@MCHTHI 
OTMHYaIOTCA Apyr OT Apyra BeAHYHHOH 3apsya aTOMHBbIX 
amep. SHauvT, MOCTaTOUHO H3MeCHHTb 3apAa Apa y aTOMOB 
Kakoro-1M60 XHMHY4eCKOrO 3JIEMeHTAa, H OH MpeBpaTHTCA TeM 
CaMbIM B [pyrou 3eMeHT. Takuve H3MeHeCHHA YH MpPpOMCXOAAT 
Mp eCTeCTBCHHOM paciame paqvOakTHBHBIX 971eMeHTOB. Ha- 
MpHMep aTOMbl padun, paclalanch, mpespallaiwrTcA B ATOMBI 
THOKEMOFO Ta3sa paloua. 

KakuM oOOpa30M OCYULeCTBIAeTCA 30eCb MpeBpalllenuc 
QJIEMeHTOB Apyr B Apyra? Ambcba-yacTHYKH, BbIMeTAIOWHe H3 
paWOaKTHBHbIX BelLeCTB, — 9TO He UTO HHOE, KaK Apa aTo- 
MOB revJIHA C MACCOH (ATOMHbIM BeCOM) 4 H MOJOKUTeIbHBIM 
3apanoM 2. Takum o6pa30M, Korda H3 Apa aToMa pana, 
Macca KOTOporo paBHa 226 u 3apAnd — 88, BbluleTaeT, OHA 
allb(a-yacTHua, TO OYeBHAHO, YTO APO pada W3MeHAeT 
cBoro Maccy HW 3apaa. Macca aToMa BHOBb O6pa30BaBllleroca 
aneMeHtTa O6yteT 222, a 3apan — 86, I[Ipu stom nepectpan- 
BaeTCH WH WIeEKTPOHHAA OOOMOUKa aTOMa, OHA TepAeT OBA, 
Tellepb ye JIMWHUX, WIeKTPOHa. SHAYHT, STO yxKe HE ATOM 
pantud. ITO aTOM TAKEeNOTO HHEPTHOrO ra3a paona. 

PanoH, Kak HW pawl, TakKe PpalwMOaKkTHBeH. 

Cxoauble MpeBpallleHuA MpetepneBawT HW Apyrue pano- 
AKTMBHbIe 9JIEMeHTHI: TOPHH, ypau U T. 0. EcrecTBeHHblii pac- 
Wal STHX PAaMOAKTMBHbIX ICMeHTOB C IIpeBpallleHHeM HX BO 
BCe HOBbI€ WH HOBbI€ JICEMECHTbI 3aKAHUMBAeTCA MOABJICHHEM 
CBHHILa. 

Korfa aTOM paMOaKTHBHOTO 3IeMeHTa H3Ty4uaeT MpH 
CBOeM pacnage avbiba-yacTHuy, OOpas3yeTca HOBBIN aTOM, 
KOTOpbIM HMeeT B MepHOsNYeCKOH TaOwIHWe MOPAAKOBbIA HO- 
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Mep Ha 2 e2HHHUbI MeHbe, APyruMH COBaMH, OH 3aliMeT B 
TAaOIHUE MECTO Ha DBe KleTKH JIeBee HCXOZHOPO. 

Hispecten Takxke Apyro Bua pagquoakTHBHOrO pacnasa. 
Kak MBI yKe roBOpHJIH, Ip padwoakTHBHOM pacnaze BbIZe- 
AAOTCA H OeTa-Jy4H — ObICTPO MeTALIMe BIEKTPOHbI. STO 
O3HauaeT, 4YTO AMPa HEKOTOPHIX PaNHOaKTHBHbIX 9JIEMeCHTOB 
PpactiaarwrTca C BbIeTOM He allb(a-YacTHU, a 3ICKTPOHOB. 
B 3TOM Cayyae MpowcxomUT Cilenylollee: BbeTaIOulM 13 
AMpa WI€KTPOH (3TOT SJIEKTPOH «poOxMaeTCA» B Ape B MO- 
MeHT BblJleTa; NMOMpoOnee 06 9TOM paccCKa3bIBaeTCA able, 
Ha CTp. 03) Kak OTPHIaTeJIbHO 3apsxKeHHaA “aCTHUKa yBe- 
AMUHBACT MOMOKUMTEIDHBIN 3apAd aAgpa Ha |. A pa3 H3Me- 
HAeCTCA 3apAd Apa — 3TO ONATb-TaKH O3Ha4aeT MpeBpallle- 
He 97emMeHTa. B 9TOoM cuIyyae HOBbIM 3IeMeHT 3€HHMAeT B 
TaOIMue CeNyIOllyio KeTKy BpaBo. Takum MyTem pacma- 
MaeTCA, HallpHMep, 3JIeMeHT TOPHH c MaccoH 234 uH 3apa- 
nom 90; OH MpeBpallaeTca B QJIeMeHT MpoTaKkTHHHA (Macca 
234, 3apam 91). Agpo stToro BHOBb oOpa30BaBlleroca 9ule- 
MeHTa B CBOIO O4epedb BbIOpacbipaeT OMH 2IEKTPOH 
MH MpeBpaulaetcn CHOBa B ypaH—c maccoH 234 u 3apa- 
OM 92. 

Ho Beb aTOMHBIM Bec ypaHa, KaK H3BECTHO, paBeH 238. 
Mexay TeM 3feCcb, Ip OeTa-pacnage, Mbl Noyyaem ypaH 
c Maccow 234. B uem tyT meno? Mui yxke roBopHuH, ITO XH- 
MHYeCKHE CBOHCTBa ATOMOB KaKOro-1H60 31eMeHTa onpese- 
JAIOTCH TOJIbKO 3ApANOM UX ayep. Bec xe aAgpa pellatoulero 
S3HAaYeCHHA WIA XMMHYeECKHX CBOHCTB 3JIEMeHTa He uMeeT. Ta- 
KHM O0Opa30M, ypaH c Maccow 238 u ypan c Maccof 234 xu- 
MHUYeCKH Hepa3JIMYHMBI. | 

ATOMbI OHOrO H TOTO Ke 3eMeHTAa, HMelOlIe ONNHAKO- 
BbIM 3apaq, HO pa3HbId Bec Apa, 3aHuMalOoT B Ta6lHUe 
Menmejeepa OHO M TO Ke MECTO; HX Ha3bIBalOT H30T0- 
naMu! («H30C» — mo-rpeyeckH — OJMHAaKOBBIi, «Tonoc»y — 


' TakHM O6pa30M, Apa aTOMOB KaxOrO XHMHYeCKOrO SreMeHta 
HME€IOT CTporo oMmpeAeneHHoOe KONMNeCTBO MpoToHoB. KowuyectBo mpo- 
TOHOB B Ape ONpedeaeT BeENHYMHY ero o6ulero 3apaga. Ecm Konuye- 
CTBO MpOTOHOB B Ape H3MCHHTb, TO H3MeCHAIOTCA BCe XHMHYeCKHe 4H 
@usuyeckue cBolictBa aTOMa, TO eCTb MOYYHTCA aTOM apyroro XHMH- 
weckoro 3eMeHTa. B HeHOHH3HpOBaHHOM aTOMe KOmHUeCTBO IIpOTOHOB 
TOUHO PpaBHO KO/MYeCTBY WieKTpOHOB. B GonbuiMHcTBe cly4yaeB XHMH- 
WECKHE S/IEMEHTH! MpeACTaBAoT COGOH CMecb ATOMOB, Y KOTOPBIX KO.IH- 
T€CTBO MPOTOHOB B Ape OMHHAKOBO, a KOJIHYECTBO HeHTPOHOB pa3Hoe. 
Takwe pa3HOBHAHOCTH aTOMOB OZHOTO Hu TOTO %Ke XHMHYeCKOrO sye- 
MCHTa WH HaSblBaioT HIOTONAM H, 
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mecto). Bnepsble ¢ H30TOTaMH XHMHUeCKHX 9SJIeEMeCHTOB yue- 
Hble BCTPeTHJIMCh Ip H3VYYCHHH padHOaKTHBHOCTH: OHH OOpa- 
3yIOTCA B WeloukaxX paHOaKTHBHbIX MpeBpalllenuu. 

Unclo H30TONOB Y pa3JIHYHbIX SJIEMeCHTOB ObIBaeT CaMOe 
pasuuHoe. Memb, HampHmMep (aTOMHBIH Bec 63,54), uMeeT 
YCTOHYMBbIe H3OTOME C ATOMHBIM BecoM 63 u 65. Ypan umeeT 
Tp H30TOMa — C aTOMHbIM BecoM 238, 235 uv 234. 

ViMeHHO MOTOMY 4TO MeJb, OJIOBO, YpaH HMeIOT H30TOMNBI 
C pa3HOH MaCCOH, CpeAHHH ATOMHBIM BeC NPHpOAHOH Med, 
IIpHpOAHOTO OIOBa, MpHpOAHOrO ypaHa, NpeAcTaBJIAIOWHX 


@ fipomou 

@ Heumpox 

© 3nekmpor 

-) ~) 
fipomuu fleumepuu —Tpumui 


Puc, 6. Ha pucyHKe cxemaTHyecku u3006paxKeHbl 
H30TOMNbI BOLOPOAa — MpOTHH, AeHTepH WM TPHTHH. 


co6oH cmMecb H30TONOB, H NMOayuaeTcA BpoOubiM. DTHM 06- 
CTOATEJIBCTBOM OObACHAIOTCA APOOHbIe YACa aTOMHDbIX BECOB 
MY Apyrux 3eMeHTOB B MeHevleeBCKOH Ta6Hlle. 

Bogopox TakxKe MMeeT H30TOMNDbI: JlerKHH BOMOpO c Mac- 
colt 1 —npotui u TaxeTbI BOOpom c MaccoH 2 — jeliTe- 
pHi; HCKyCCTBeHHO MosyualoT TaKKe TPHTUKA — H30TOMN BOAO- 
pona c maccof 3 (puc. 6). YcraHoBleHo, YTO B MpHpOAHOH 
Boe BCersa COMEPXKUTCA, MOMUMO JIerKOrO BOZOpONa, WU TH- 
KeIbIA U3Z0TON — AeliTepHv, KOoTOpHIM OOpa3yeT Tak Ha3bl- 
BaeMylO THKeyiO BOY. Taka BOMa M0 CBOHM CBOKCTBaM 
CHJIbHO OTIM¥aeTCA OT OObIUHOH BOTH. Ona uMeeT Apyrylo 

—-Temilepatypy 3aMep3aHHA uM KuMieHHa. B tTaxenoh Boze He 
MOTYT 2XKHTb pacTeHHA HM XKHBOTHbIe. B HacTosilee BpeMA 
OHa wrpaeT OONbIyIO PpOb B MpOH3BOACTBe aTOMHOK 
SHEprHn. 

Y3HaB, KaK MpOHCXOAAT MpeBpaulleHHA SJIEMeHTOB B TIpH- 
pole, yYeHble OCYIIECTBHJIH ONBbITh] MO MpeBpallleHH1o 9J1e- 
MeHTOB pyr B Apyra. BnepsBpble 9TO yHaocb chemaTb Pe3ep- 
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dbopazy B 1919 roy, Korfa on «o6cTpeAI» aTOMbI OObIKHO- 
BeHHOrO a30Ta aJIb(ba-4acTHIWaMH. 


IIpu «o6ctpese» a30ta (Macca 14 u 3apan 7) sgpamu 
reua (Macca 4, 3apay 2) nocneqHHe «3aCTpeBaJIN> B aTOM- 
HbIX Apax a3o0Ta. IIpw sToM Mosyyasloch Apo c maccol 
14-+-4=18 nu 3apsgom 7+ 2 = 9. 
QTO ANpO 21eMeHTa (Topa. Onnako ~ 
Takoe APO HCKYCCTBeEHHO NOvIyYCH- 
Horo @Topa oyeHb HeycToHynBo. ITo- 
39TOMY OHO TYT %*Ke pacnasanocn, 
BbUICR AS OAH TPOTOH, TO eCTb 511- 
po Bofopoma. Octabmeeca spo 
—Mpeppalllaocb B #APO H3O0TONA Kiic- 
Jopona (3apagq 8u macca 17). Tak 
B XX Beke 6bIIO OCYLIeCTBIeHO Mep- 
BOe MeHCTBHTebHOe NpeBpallleHve 
XHMHYeCCKHX 3JIEMEHTOB. 


Ha puc. 7 u306paxeH CHAMOK 
CTOJWKHOBeCHHA = aJIb(pa-YaCTHUbI Cc 
aTOMOM a3oTa. IIpamoli clea abia- 
YaCTHUbI paclilemiseTcA B TOUKe 
CTOJIKHOBCHHA Ha 2Ba CJleqa B BHAe Puc. 7. Potorpaduyeckuit 


BHJIKH. KopoTkHi 3y6el, BHJIKH—-  CHHMOK CTOJIKHOBeEHHA 
a/ibtpa-YacTHUbl C aTOMOM 





cel H30TOMAa KHCIOPOLa, QIMHHbIH 
‘6el — cen mpoToHa a30Ta WH OOpa30BaHHA H30- 
syoeu A Up Toma KHcopoda (B Ka- 
OnvcaHHble MpeppauileHHa sjep, mepe Burujpcona). 


NIpH KOTOPHIX B AMpe H3MeHAeTCA 
YHC.IO IIPOTOHOB WIM HeEHTPOHOB, Ha3bIBalOTCA TeNepb Aep- 
HbIMH Pe€aKIWHAMH; TaKHe peaKUMH HW ABJIAIOTCA NP H3BeCcT- 
HbIX YCJIOBHSX HCTOUHHKOM AaTOMHOH 3HeprHH. 


Tlocae nepBoro yRauHoro onbiTa C aZ0TOM yueHble mpose- 
JlaiM B CBOHX Ja60paTOpuAXx OMbITH! H C APyrHMH 3IeMeH- 
Tamu. C MOMOWIbIO TeX Ke «KCHAPAMOB» — reHeBbIX Aep — 
ObIIO YCMeWHO OCYUIeECTBICHO MpeBpallleHve aJIIOMHHHA B 
cpoctbop HW KpeMHHH, HATPHA — B aJIIOMHHWH W MarHul WT. 2. 

MoKHO TOJIYUHTbh HCKYCCTBCHHbIM MYT€EM H 300TO — H 
HM€HHO H3 PTYTH, Kak MeUTaJIH O6 3TOM aJIXHMHKH. B sgpax 
aTOMOB pTyTH 80 MpoTOHOB, B TO BPpeMA KaK y 300Ta ux 79, 
SHAaUHT, MOCTATOUHO yaJuTb H3 AAPA PTYTH OAMH MpOTOH, u 
OHO TpeBpaTHTca B APO 300Ta (MpaBa, WIA ITOTO HY KHbI 
«CHAPADbI» OOJbilleH SHEPrHvH, 4YeM Y adb(a-yacTUL, BbwIe- 
TAalOLMX H3 PaHOaKTHBHbIX BeLIeCTB). 
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CnelaTb 9TO MOXKHO, HO NOWy4aTb TAaKHM MyTeM 30./10TO 
He HMeeT MpakTHYecKOrO CMbICJIa. KomMyecTBa XHMHYeCKHX 
QIEMECHTOB, NOVIYIAeMBIX B Pe3yJIbTAaTe TAKHX ADCPHbIX peak- 
LMM, HMUTOKHbI. CTOHMOCTb UX MOSITOMY OUeHb BBICOKA, 
HW 30JIOTO, NOJIYYeHHOe HCKYCCTBEHHO, CTOHT 3HAYHTEJIbDHO JO- 
poke OObI4HOTO, NMpHpoAHOroO. 

Haulin yueuHple u azpyrne «cHapsnb. Jia «o6ctpesa» 
ATOMOB ObLIH YCMeCWIHO HCNOJIb3OBaHbI OYeHb ObICTpble Mpo- 
TOHDS!I H AApa TarxKesloro u30TOMa BOROpOMa (MelirepHa) — 
mekTpoubl. IIpasya, pce 3TH «CHapAAbI> O6saqaH OHHM 
OY€Hb GOAbIM HeOCTaTKOM. Benb HW Albta-uacTHiibi, u 
‘TIPOTOHBI, H LeHTpOHbl — 3TO MOJIOKHTEIbHO 3apAKeHHbIe 4a- 
CTHIbI BelllecTBa. B TO Ke BPeMA HW APO KarKAOFO BIECMEeHTA, 
KaK MbI 3HaeM, HeCeT MOJIOXKHTEJIBHbIN 3apAl. 

Tpy4HO MNOITOMY ORKUAAaTb WaCTHIX MOMAaaHHH TaKHX «cHa- 
PAOB» B U@Ib: Beb ¥eM 6.1M>Ke K LeJIH OHH MOA JeTaIoT, TEM 
CHJIbHee OT Hee OTTaJIKMBaIOTCH. 

Korma ObWIH OTKPbITbl HeHTPOHbI, OHH Tak>Ke ObIIM HC- 
NOJIb3ORaHbI B KayecTBe «cHapsOB». MH 3TH «cHapsAbI> OKa- 
3aJIMCb 3HAYUTEJIDHO JIyue Bcex Apyrux. Ha Hux He BJIHAIOT 
SIEKTPHYeCKHe CHJIbI, OTTAIKUBaIOWUMe APyr OT Apyra OHO- 
HMCHHO 3apAKeHHble Tela. 

Bmecte C T€M COBePpLIeCHCTBOBAa4Cb H KATOMHaA apTHie- 
PHA» — pa3sMuHble NMPHOOPb! WA «CTPeIbObI> MO aTOMaM. 
Kak MbI y2Ke TOBOPH.IH, NMePBbIMH «CHapauaMH> «aTOMHOTi 
aPTHJVJIEPHH» NOCYKHIH allb(ba-YaCTHUbI, BbleTaloulue MpH 
paHOakTHBHOM pacnaze co cKopocTbio 15—20 Teica4 KHJIO- 
MeTpoOB B CeKyHily. O6slaiaa Gombwol sHeprHel, 3TH YACTH- 
Wbl MOCTHTaIH HHOra UeIH —paspyllau Apa aTOMoB. 
OHakO BO MHOPHX CJlyY4UaAX HX SHEPTHH OKa3biRaeTCA HeLO- 
cTaTOUHO. PaspylWwHTb, pacilemuTb Apo C NOMOLLbIO NpHpos- 
HOH aJIb(ba-dacTHUbl MOMKHO TOJIbKO y JIETKHX AaTOMOB. 

B mouckax Zpyrux, Oovlee MOULHbIX CHAPAACB H ObIIH CO3- 
WaHbl CNeWHabHble MpHOopbl — ycCKOpHTeH, sABJAIOWlMeCA 
cBoeOOpa3sHbIMH «aTOMHbIMH MylikaMu». B Takux mpHo6opax 
aTOMHbIe «CHaPAAbI> — MpOTOHbl, AApa TreJuA WH Apyrne — 
pa3roHaAIOTCA MO TpOMAaMHbIX CKOPpOCTeu, KOTOPble HaMHOrO 
Goble CKOpocTH asibcba-uacTHu panun. A 4eM 60/bile cKO- 
POCTb «CHapAda», TEM TpyHee eo OTKJOHHTb OT TIpAxMoro 
MYTH KaKHM-JIH60 MOCTOPOHHHM CHJ1aM, TeM CHJIbHee OH yJa- 
PHT NO Ampy. 

Hospble aTOMHble «CHAPANbI> A HOBaH aTOMHaA TeXHHKa 
MO3BOJIHJIH YCIeWIHO «<OOMOapAHPOBaTb» aTOMbI BCexX 9J1e- 
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MeHTOB MeHeleeBcKoH Tab6nnubl. Uncno amepHbix mpeppa- 
WWeEHHH CKOpO JOCTHIIO THICHY. | 

Tenepb H3BeCTHO HECKOJIbKO Ppa3JIHUHbIX THMOB <«aTOMHBIX 
nywek». Tako MylWKOH CJlyKHT, HallpHMep, WHKJOTPOH, C 
MOMOIIbIO KOTOpOrO TlOJlyualOoT OUeHb ObICTPbIe 4aCTHILBI. 
OcHoBHad YacTb MpH6opa — MOLI 3eKTpoMarHHT. 
Mexyy ero MomiocaMH HaxO_uTca Toman WHAWHApHueckas 
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Puc. 8. Cxema ycrpoiictaa yckopsiouleli KaMepbl 
WHKJIOTPOHa: 


/— ABe NonosHHD! KamMeppl (A u 5); 2— pacnonoxmexHe 
STHX NOJOBHH MeKAY MOlOCcaMH MarHHTa; 3 — myTH 4aCcTHIt 
. B KaMepe. 


KopoOKa, pa3pe3aHHaa MonmoaM (cM. puc. 8). SapaxeHHbie 
YaCTHUbE ABHKYTCA N10 CMpadM BHYTpH KopoOku nog AeH- 
CTBH€M MarHHTHbIX H QIEKTPHYeCKHX CHI MW MpH 3TOM MOCTe- 
M@HHO YCKOPSIOTCA. 

IjepBnifi WHKAOTPOH 6bIM Moctpoen B 1932 rony amepu- 
KaHCKHM yueHbIM JloypeHcoM. C ero MOMOILIbIO aTOMHBbIe 
«CHapATbI> — MpOTOHHI, alb(pa-yacTHUbl A LeUTPOHbI — pa3- 
rOHAJHCb MO TAKMX CKOPOCTeH, UTO paspyllatH Apa MHOTHX 
XHMHYeCKHX 3JIEMEHTOB. | 

B moclequve T€CATb J€T NOABHINCh elle 6omee MOLIHbIE 
«ATOMHbIe MyWIKH», KOTOPble NOSBOAIOT MOVIY4aTb YACTHIBI- . 
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«CHapATbI> C OYCHb OoMbIOH SHeprveH — 6eTaTPOHHI, CHH- 
XPOTPOHbI, CHHXPOWHKJIOTPOHbI (HIM tba30TPOHbI) H CHHXpo- 
(basoTpoHb! (HIM KOCMOTPOHbI). YckopeHve uacTHy B HX 
NPOHCXOAHT TakxKe MOQ MeHCTBHeEM SJIeEKTPHYeCKHX HM MAarHHT- 
HbIX CH, HO MPHHIUHN yCKOpeHHa HHO, 4eM B LMKJIOTPOHe,— 
OH Obl OTKpbIT coBeTcKHM (du3nKom B. VW. Bexcaepom B 
1944 rofy (MH He3aBHcHMO oT Hero B 1945 romy — amepu- 
KaHCKHM yueHbIM Mak-Mu.aHoM) 4 HOCHT Ha3BaHue MpHH- 
uma «aBTO*Pa3sHpOBKH». 





Puc. 9. Odum Bug coBeTcKoro MOIHOrO ycKOpHTeia uacTHl (cHHxXpo- 
ILHKJIOTpOHa). 


OTO OveHb GOovIbIUHe H CMOMKHbIe yCTaHoBKu. Halpumep, 
CHHXPOUWHKJIOTpOH (puc. 9), NMOCTPOeHHBIM B HalueH cTpaHe 
B Muctutyte sagepHpix mpo6jem AKajleMHu HayK, 3aHHMaeT 
HECKOJIbKO 9TaXKeH 3anHa. Bec ero 3IeKTPOMAarHHTa COCTAB- 
JisetT oxos0 7000 TOHH. 

B CCCP coopyxkeH caMbIH MOUIHbIM B MHpe CHHXpo- 
(ba30TpoH. «CepaueM» S3TOM yCT@HOBKH CJyKUT PpOMaHbili 
QJIEKTPOM@rHHT BecoM oKOsIO 36000 TOHH H AHaMeTPOM 
cBbIlue 50 Metpos! Tsxkejble aTOMHbIe «CHapAbl» — Mpo- 
TOHbI OYAYT MPOXOANTb 3feCb MO KpyroBOMy MNyTH, locTe- 
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M@HHHO yCKopsacb, oKO0 900 Thicay KuIOMeTpoB. Becb STOT 
rpOMaZHb MyTb, MpeBblwWalowlHA paccTonsHue oT Seman 20 
JiyHbt H O6paTHo, MpOTOHL! 6yAyT mpometaTb Bcero 3a 3,3 ces 
KYHZbI! | 

B nocnequee Bp€MA YYeHbIMH CO3aHbl MOUIHbIe yCKOpH- 
TeIH H HeGObIIHX pa3MepoB. HoBanA HCKJIOUHTebHO MOILLI- 
Had «aTOMHaA apTHJWIepHA» MO3BOJIAeT MCCAeLOBaTeIAM 
ATOMHOTO MHpa MpOHHKaTb 1y6OKO BHYTPb Apa, OCyLectT- 
BIATh pasHooOpa3Hble ALepHble MpeBpallleHuaA, NOMyuaTb BCce 
6o/Ibilie HOBLIX CBeZeHHK O NpHposze MHKPOUACTHLL. 


Iipupegem xoTs 6b! TakoH mpuMmep. He6oupuylo Ma- 
CTHHKY H3\4HCTOH MeQu OG6CTpeIHBaAH H3 (ba30TpOHa waCcTH- 
WaMu Cc 6o7buIOH 3HeprHeH B TeYeHHe OAHOrO Yaca. [locate 
3TOrO MaCTHHKy paCTBOPHJIH B a30THOH KuCOTe. B pac- 
TBOPe, KPOMe M@H, OKA3aJIHCb XPOM, WHHK, *KeNe30, HaTpHH 
Hu MapraHeu! Bce 9TH 9eMeHTEI OOPa30BaAHCb W3 AaTOMOB 
MeIH TOM MeHcTBHeM «6oM6apAHpOBKH». 


Oceupto 1955 ronza Bp CILIA npn «6om6apauposke» mpo- 
TOHAMH MCAHOH MHINeCHH Obla OTKPbITa (HCKYCCTBeHHO M0- 
gyueHa) HOBaA, HeH3BeCTHaH paHee MHKPOUACTHLa — aHTH- 
MpOTOH, Cc MaccoH paBHOit Macce MIpOTOHa, HO MMelollel OT- 
PHUATeibHbI BeKTpH4eCKHH 3apay. DTO BamHoe HayyHoe 
OTKPbITHe Cie1aHO C MOMOLIbIO OYEHb MOLIHOFO: yCKOpHTe.iA. 
HecoMHeHHO, 4TO Halll elle 6otee MOLLHBIA CHHXpoda30TpoH 
acT B PyKH (H3HKaM HOBbIe BOSMOMHOCTH AIA H3yY4eHHA 
MHKPOMHpa, packpoeT HOBble TaHHbl CTPOeCHHA BeLLeCcTBA. 

Ho BepHeMcA K HallieMy paccKa3y O TOM, Kak yueHble » 
OTKPbIH CMOCOObI MpOMbILIeHHOTO MOlyYeHHA aTOMHOK 
SHEprHH. 

HckycctTBeHHast pasHOaKTHBHOCTb 


B 1934 rogzy B aa6opaTopHH H3BeCTHbIX dpaHlly3cKHx 
yueHbix @, )Konuo-Kiopu u H. )Koamno-Kropu 6pio chemano 
OURHb BaXKHOe OTKPHITHE, ChiIrpaBluee G6OJIbLIYIO POJIb B pa3- 
BUTHH ALepHOK bu3uKH, yclexu KOTOPOH NMNpHuBeIM K OBa- 
W@HHIO ATOMHOH SHepruel. ElpH «6omOapaHposBke» pa3.1H4- 
HbIX BeLLeECTB ObIVIH MOJIYYeHbI HCKYCCTBeHHbIe paHOaKTHB- 
‘HbI€ H30TOMbI XHMHYCCKHX JJIEMCHTOB. 

Jina co3qanHuA O2HOTO 43 TaKHX H30TONOB Obi HCMOVIb- 
30BaH Oop, JerkHi S/IeMeHT, 3€HHMAIOWWHH B TaO6mue Men- 
jemeeBa TIATOe MeCTO: B ero Ape 5 MpoTosoB HW OD HelTpo- 
HOB. CpefcTBOM s03feHCTBHA OblvIM ObICTpbie aJibipa-ua- 
CTHILBI. 
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Kak 4 B OMbiTe 10 Mpespallenuio a30Ta B KHCAOpOL, 
aib(a-4acTHla, YapMBlUNcb B Apo GOopa, 3acTpeBaeT B 
HeM. IIpH 9TOM H3 Apa BbleTaeT OHH HeHTpOH, a ocTaB- 
IeecA APO OKa3bIBaeTCA yKe APYFHM: 39TO yoKe He APO 
Oopa, a ALPo OMHOFO H3 M30TONOB a3z0Ta. 

BoT Kak 9TO MpOHCXOZUT: B ARpO Sopa (macca 10, 3a- 
paq 5) BaleTaeT abtpa-uactuua (Macca 4, 3apag 2). U3 06- 
pa3zoBaBlueroca spa c maccon 14 uw 3apasnom 7 TyT xe 
BBIIETAeT OAMH HeMTPOH (Macca 1, 3apam 0). Ilpu s3Tom 
oOpa3yeTca u30TON a30Ta c Maccow 13 u 3apsaqoM 7. 

B oTHYHe OT IpHpOAHOrTO a30Ta C aTOMHbIM Becom 14 
3TOT H30TONM COZepxKUT B CBOMX AApax yrKe HeOMHAKOBOe 
YUMCMO MPOTOHOB HW HEHTPpOHOB — 7 MpOTOHOB H 6 HeEHTPOHOB. 
Mon veyctohuns. MckyccTBexuo MomyyeHHblli u30TON a30Ta 
OKa3aJICd PaqNoa30ToM. 

TakuM xe llytemM, «6oMOapaupyH» aapcdba-yacTuaMH 
MarHHi HW aJiOMHHHH, PKonuo-Kiopu nowyunsau elle Ba HO- 
BbIX HCKYCCTBEHHBIX PaHOaKTHBHbIX 93J1IeMeHTa — pasHo- 
KPpeMHHH u paduodocdop. 

IipH 9TOM OHM O6HAapyxXuAM elle OMHO MHTepecHoe AB- 
JI@HWe: HUCKYCCTBEHHbI€ PpaHOaKTHBHble BelecTBAa B psAae 
CyuaeB BbIOpacbiBaJIM HOBbIe, paHee He M3BECTHble >3/JIeEMeH- 
TAPHbIe€ YACTHYKH, MO MACCe He OTJHUAIOWIHeCA OT 3/1eKTPO- 
HOB, HO HMeIOWLNe NOMOKUTeMbHBIN 3apan. Takwe uacTHuKH 
ObLIH BIIepBble OOHAPy2XKeHbI 3a MBa TOMA WO 3TOFO B KOCMH- 
YeCKHX JIy4axX HW Ha3BaHbl MO3HTPOHaMN. 

IIpuMenas In OOcTpela aTOMHBIX sep spa resus, 
I[POTOHbI H HeHTPOHbl, (PU3HKH CKOPO MOY MCKYCCTBEH- 
Hble PaMMOWSOTONE! BCexX HepalMHOaKTHBHbIX 3JIeMeHTOB. ITpo- 
MOJDKUTeIbHOCTb «<KH3HH» HeEKOTOPHIX H3 HHX He MpeBbllaerT 
H€CKOJIBKHX MHHYT HM CeKYHJ, a eCTb H TakHe, KOTOpble pac- 
MalaorcnA 3a ThICHYHbIe M MHJJIMOHHbIe OAM cekyHaAbI, Bce 
HeyCTOHYHBbIe H3OTOMbI COAepxXaT B CBOUX AApax H6O H3- 
ObITOK, JJHOO HeLOcTaTOK HeHTPOHOB MO CpaBHeHHto C ycTo- 
YABbIMH H30TONAaMH. Tak, Apo ycTokunBoro, HepaqHoaKTHB- 
Horo a30Ta MOCTpoeHO, Kak MbI yxKe TOBOpHIH, H3 7 HeTpo- 
HOB H / Mpotonos. A B Ape panuvoakTHBHOrO M30TONa a30Ta 
¢ maccoH 13 Ha 7 NpoTOHOB MpHxoOgAuTcA TONbKO 6 HeliTpo- 
HOB. Apo pawwoOakTHBHOrO Uu30TOMa HaTpHA c Maccoll 24, 
HaoOopor, cozepxuT B cede 13 HetpoHoB npoTus 12, cozep- 
*KaWHXcA B MPHPOAHOM HaTpHH. 

SHAYHT, TObKO Apa c ONpedeseHHbIMH COOTHOWIeHHAMH 
YHCa HeEHTPOHOB K UHCJY MpOTOHOB ABJIAIOTCA YCTOHUHBHIMH, 
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Hapylaetca Takoe COOTHOWeHHe —H APO aTOMa CTAaHO- 
BHTCA pawWOakTMBHBIM. Pacnay Apa umseT MO Tex Mop, moka 
He BOCCTAHOBHTCA HapylUeHHOe paBHOBeCHe MpOTOHOB H Hel- 
TPOHOB, OTBeYalollee KAKOMY-1HOO YCTOHYHBOMY ADPy. 


O6pa30BaHve HCKYCCTBEHHDIX PaHOAKTHBHBIX 3JIEMeCHTOB 
B IIpHpowe mpoucxonuT u 6e3 yuyacTuA uenoBeKa. Bot OHH 
mipHMep. Kak H3BeCTHO, OCHOBHY!IO MaCCY BO3fyxXa COCTAB- 
aseT a30T c Maccow 14. [lamatoutne Ha 3emMaro KOCMHYeCKHe 
JIYUH BbIGHBAIOT HEHTPOHbI H3 AEP ATOMOB, BXOJAINUX B CO- 
CTaB BO3yxXa; 3TH HeEHTPOHHI «OOMOapAHpyIOT» ATOMBI a30TAa. 
IIpH 3TOM u3 Apa aTOMa a30TA@ BbIJIeTAeT TIPOTOH, HW a30T 
mpeppallaeTca B TAKeMbIH H3OTOM XHMHYeCKOTO 3SJIeMeHTAa 
yriepofza, MeWIeHHO pacnafaiouuica. KonuyectBo 9Toro 
paauoyruiepowa B BO3ZyxXe MOCTOAHHO — KaxK0e MrHOBeHHe 
o6pa3yeTcA CTOJIbKO HOBBIX PaHOAKTHBHbIX aTOMOB yrule- 
pola, CKOJIbKO HX pacnamaetca. 


OTKpbITHe HCKYCCTBEHHOH paHOaKTHBHOCTH MO3BOHJI0 
(u3HKaM NOJYUHTb, HalpHMep, yveTbIPe HeMOCTAIOUIMX dVIe- 
MeHTa MeHJeJleeBcKOH TaOJIMUb] — TeXHeWHH, mpomeruH, 
acTaTHH HW dpayunH. Oun Obliu NOMyYeHbI HCKYCCTBeHHbIM 
MyTeM KaK MpOAYKTbl pawvOaKTHBHOrO pacnaga MCKYCCTBEH- 
HbIX PaHORJIEMeHTOB. 


JlanbHelwiee H3y4eHHe ATOMA MO3BOHIO pa3ralaTb u 
ceKpeT BO3HHKHOBeHHA B Ape IIEKTPOHOB. Oxa3biBaerTca, 
4YTO SIEKTPOH «pOKMaeTCA» B TOT CaMbIM MOMeHT, Kora 
OHH H3 AJepHbIX HeHTPOHOB MpespallaeTca B MmpoToH. Hxu- 
KaKHX 3JIEKTPOHOB JO 3TOFO B AApe He CyWlecTBOBaJIO. Tak, 
Apo HCKyCCTBeHHOTO HeyCTOHYMBOrO M30TONa HaTpHA co- 
nepxkuT B ce6e 13 HelitpoHos u I] nporonos. Takoe szpo 
paciiagwaeTcA C BbIZeJIeHHeEM 3eKTPOHA, H Mpu 9TOM OOpa- 
3yeTCA AMpo yxe c 12 mpotoHamu u 12 HeTpoHamMu — 3TO 
YCTOHYMBHIM H3OTON MarHHA, BCTpeyalolHiica B Mpupore, 


Ecau Ke HeyCTOHUABBIN H30TONM MMeeT HeEMOCTATOK Hel- 
TPOHOB, TO B 9TOM CJIy¥ae IPM pacname AQpa H30TONMAa Mpo- 
TOH IpeBpallaetca B HEHTPOH; MpH 9TOM BbIOpacbIBaeTCA 
MlO3HTPOH. 


B3aHMHoe MpeBpallleHve HeHTPOHOB H MpOTOHOB apyr 
B —Apyra C BbIZeIeHHeM SCMEHTAPHbIX MOJIOKHTeIbHO 
OTPHUATeJIbHO 3aPAXKeCHHBIX YaACTHYeK, OMHAKO, COBCeM He 
O3Ha4aeT TOO, UTO SIEKTPOH BXOAMT B COCTAB HeHTpOHa HH 
NO3HTpOH B cOcTaB npoToHa. Onu o6pazylioTca, «poxksa- 
IOTCA», B MOMECHT IpeBpalleHWA OHO YaCTHUKH B APyryw. 
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ACHO, UTO TakOe IIpeBpallleHve UaCTHYeK NPOWCXOAMT 3a CAeT 
YMEeHbINeHHA SHEPrHH BO3OyXACHHOLO Apa. 

Tlon06Ho STOMY 3eMeHTapHble uacTHYKH cBeTa — (po- 
TOHbI —- BOSHHK@IOT B aTOMe IIPH H3MeHCHHH ero SHEprerH- 
YECKOFO COCTOAHHA, MOSTOMY CKa3aTb, UTO POTOHHI ObIIN 3a- 
IIPATAHBI Ple-TO B ATOM PaHbiile, Heb3A. 

Hsyyan Bo3melicTBHe HeHTPOHOB Ha Apa pa3uMyHblx 
SJIEMeEHTOB, yUeHble MOOpaHch MH AO NocemHero, Camoro TA- 
*KeNOrO BICMeHTa TaOJHUbl — No ypaua. Anpo storo 91e- 


93 
Henmyxud 










94 
Anymonud 


92 







239 


© — dexmponw 
- Heumpou 


Puc. 10, Cxema o6pa30BaHHa@ HOBbIX, 3ayPaHOBbIX 9.1e- 
MCHTOB. 


MeHTa HMeeT CaMbIH OObWIOH Bec — 238 uw CaMbIH OOJIbIIOH 
3sapan — 92. Kora Oonbulad Macca ypaHa O6bima o6cTpe- 
JifHa He€HTPOHaMH, TO OKa3aJIOCb, YTO HeHTPOHbI, Morolae- 
Mble ALPaMM ypaHOBbIX aTOMOB, YBeJHUMBAIOT MaCCy 3THX 
amep mo 239. TlonyyeHHbth Takum o6pa30M ypaH C Be- 
coM 239 nu 3apanom 92 B oTAMUMe OT cBOero H30TONAa 238, 
COCTaBJIAIOUeErO OCHOBHYIO Maccy IpuposzHoro ypauHa, pac- 
MamaeTcaA Ou4eHb ObICTPO— B TeYeHHe HeCKOJIbKUX JCCATKOB 
MUHYT. *iapo ypaHa 239 BplOpacbiBaeT u3 ceOA He ambtba- 
uaCTHLLy, KaK Apa MpHpognoro ypana, a OeTa-yactTully, TO 
€CTb ObICTPbIH JIeKTPOH. B pe3yIbTaTe TakOroO paciaga 3a- 
pA Apa yBelMuNBaetcH DO 93, a Bec OcTaeTCA TEM 2%Ke — 
239. Tlomyausich HOBbIH 3IEMEHT C MOPAAKOBbIM HOMe- 
pom 93 (puc. 10). Stor stemMeHT Ob Ha3BaH HeMTyHHeM. 
HentyHui Takxke HeycToluns. M3 ero aqep BHOBb BbIJIeTaeT 
mo alektTpouy. Ilomyuaercah HOBbIM S1eMeHT C 3apanoM 94 u 
BecoM 239 — MWIyTOHHH. OTOT BIeMeHT pacmamaetca yxKe 
MeWIeHHO (Nepvoy Nowypacnana 24 Thc. meT) C BbIMee- 
HHeM aJIb(a-4acTHu, 
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Hentyuuii uw mayTouHa Opin nonyyennt B 1940 rogy. 
‘TlosnHee 6bI0 NomMyyeHO ellie Ce€Mb HOBbIX 3JIEMEHTOB, pac- 
MNOO2KeHHEIX B TaGnue Mengeneepa 3a ypaHOM, MOSTOMY 
OHH H Ha3bIBalOTCA 3aVPpaHOBbIMH, HH TPpaHCypaHOBbIMH. 
3To — aMepnunit, Kiopuii, OepKaul, Kannopuui, siinuiteH- — - 
HHH, @epMHH, MeHaeeBHH (cM. TaOHUly Ha CTP. 14—15). 
Takum o6pa30m, NepHomnyecKkad TaOMMLa SCMEHTOB NOMO- 
HWlacb B Hallle BDeMA HOBbIMH 93/I@MeHTaMH, CO3],aHHBIMH 
HCKYCCTBeHHBIM IIyTeM. 

Koraa-to JI. MW. Menaenees mpopouecku nucan: «Mexiy 
BCEMH H3BeCTHBIMH XHMMYCCKHMH 3JIEMeHTaMH — ypaH BBI- 
aeTCA Te€M, 4TO OONaaeT HAHBbICLIMM A@ATOMHBbIM BeCCOM... 
Y6exKTeHHDIH B TOM, 4TO HCCeqOBaHwe ypaHa, HauHHaA C 
erO IIPHPOHBIX HCTOUHHKOB, NoBeeT elie KO MHOFHM HOBbIM 
OTKPbITHAM, H CM@JIO PEKOMeHAY!O TEM, KTO HUNeT MpeAMETOB 
JIA HOBbIX HCCeOBaHHH, oco60 TIlaTeJbHO 3aHAMATbCA 
yPaHOBbIMH CO@¢THHCHHAMK...» 

STo MpencKa3aHve GsecTaule onpaBaanocb. Paoorn c 
YPaHOM IIpHBeJIM He TOJIbKO K CO3a@HHIO HOBbIX HCKYCCTBEH- 
HbIX 3JIEMeHTOB, HO H K MOJYYeHHIO ATOMHOM SHEPrHH. 

O6 3TOM MBI ceHuac HW paccKarxKem. 


Il, ATOMHAA SHEPHA 


Marepus 4 9Heprus 


I] pexkle veM TOBOPHTb 06 aTOMHOM 3HEprHH, O ee Mowyye- 
HHH, HeEOOXOAHMO BbIACHHTb, UTO TaKOe SHEPrHaA. 
- Becb oKpy2Xalolului Hac MHp MaTepHaseH. M3 MatepHH 
COCTOMT BCA MpHpona. Matepua, KoTOpas, No OnpezeeHHto 
B. HW. Jlesnna, Konupyetca, cotrorpadupyetca, oToopa- 
*KaeTCA HalIHMH OLLYILeCHHAMM, CYILeECTBYA He3aBHCHMO OT 
HUX, — 9TO CLHHCTBEHHBIM HOCHT@Ib BCeX MIPOLeCccoB, MpOHc- 
XOAALIMX B Mpupose, Bcero, 4TO MbI HaOstoaeM, OULylaeM. 
Matepua GecKoHeuHo pa3sHooOpa3Ha B CBOHX MpOABJIeHHAX, 
OHa HaXOJHTCH B MOCTOAHHOM M3MeHeHHH. Ho mpu Bcex ee 
IpeBpalleHHAX MaTepHA He MCyesaeT H HE CO3MaeTCA BHOBb. 
MatTepusa BedHa. | 

Kakue 6b! H3MeHEHHA, NpeBpalllCHHA HH MpPOHCXOAHIN B 
lipupoge, HuYero He McuesaeT GeccmMeqHO, HHYTO He MOsB- 
Jife@TCA BHOBb H3 HuYero. Bot, cKaxkKeM, MOcTemeHHO, He3a- 
MeTHO JWIA Tla3a Mb CHalUHBaeM MOZOUIBy OOTHHOK, Ona 
CTaHOBHTCH BCe TOHbIe H TOHbUe. Ho 3Ha4yHT JH 9TO, 4TO 
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KOmKa HCuesacT Oe3 cena? KoneuHo, Her. Mupnanp Medb- 
WaHWIHX YaCTHYeK STOO MaTepHada OCTAaIOTCA Ha 3eMuIe, Ha 
MOJIy, Ha KAaMHe — BO BC€X TeX MeCTAX, Pe Bbl NOObIBAIH B 
CBOHX OOTHHKAaX. 

Mau Bo3sbMeM apyrol mpumep — ropenve cpeun. [lo 
Mepe CropaHiaA CBeya BCe YMeHbIUaeTCA, OHA KaK OyATO UC- 
wesaeT copcem. Elo u 3TO TOMbKO BUAMMOCTD. B gzelicTBuTeNb- 
HOCTH MPH rOpeHHu CBeYuH OOPasyloTcA MeTyUHe BeLLecTBa — 
'a3bl, KOTOPble paccenBaloTcH B BO3_yXxe. I]poctbiM OMbITOM 
MO%KHO NOKA3aTb, YTO IPH FOPpeHHH CBeuH OOpa3syeTca 0 
Becy Make OobuJe BellecTBa, 4eM ero O6bIIO paHblle, 0 
TOrO, KaK OHO Ccropelo, Tak Kak OOpa3ylollMeca MmpH rope- 
HHH Ta3bi MPHCOCLMHAIOT K CeOe ellle KHCMOPON 3 BOSTyxXa. 
J] 9TOrO HahO CAeNaTb JHUib TAK, YTO6BI ra3bl, oOpa3yro- 
WHeCA MPH TOPeHHH, HE pa3JleTaIHCh B BO3Ayxe, a cobupa- 
IMCb B KaKOM-JHOO cocye. 

HeoTbeMJleMbIM CBO/ICTBOM MaTepHu ABJISeTCA ee JIBUKe- 
Hue, D, Qurewbe MuCat, YTO BCA IpHpoRa, HAaYHHAA OT Medb- 
WAMWIHX UaCTHI ee MO BeTMYAHMWHX Te, HaXO_HTCA B BeU- 
HOM BO3HHKHOBeHHH H YHHYTOXKeHHH, B HEMpepbIBHOM Teye- 
HHH, B HCYCTaHHOM JBHXKCHHH WM H3MeHeHUH. 

lpuxKeHHe — 9To (tbopMa cyulecTBOoBaHHA Matepnun. Her 
I He MOKeT ObITb MaTephu 6e3 ABHOKeHUA, KaK HeT HW He MO- 
KET ObITb ABHKeHHA 6e3 MaTepuHu, Dror BHIBOR MNOATBEp X- 
‘AaeTCA BCCMH HallHMH 3HaHHAMH O TIpHpone, oO Matepuy. 

Kpome mpoctoro, mMexaHnuuecKoro BYXKeHHA — nmepeme- 
IHCHHA Ted, Mbl 3Ha€M MHOTO Jipyrux (bopM aBuxKenHA. Tak, 
NaNDHMep, OAHOH H3 TaKHX (POPM ABAAeTCH SMeKTPHYeECTBO. 

COOTBETCTBEHHO pa3/IH4HbIM dbopMaM ABWDKeHHA MaTepAu 
‘i POBOPAT O pa3JIMUHbIX PopMax SHEprHH: MexaHuyeckKoil, 
2/IEKTPHYECKOH, CBeETOBOH HW Apyrux. 

Takum o6pa3om, 9HepruaA HepaspbIBHO CBA3aHa C MaTe- 
pHeH; ApyrMMa coBaMH, MaTepHaA Bcerma OG6manaerT 3Hep- 
rueH. Het Matepnu 6e3 auepruy, Tak Ke Kak HeT 9HeEprHuHy 
6e3 MaTepuuH. 

QHeprHio CUHTAIOT Mepolt ABUKeHHA MaTepuu. Ee MoxKHOo 
Na3BaTb TaKKe CNOCOOHOCTIO CoBepliaTh pabory. 

EcH Teo MOXKeT CoBepllaTb pa6oTy, 3To 3Ha4HT, Y4TO 
OHO O6JlaqaeT KaKHM-To 3aMacoM dHepruy. Quvepruett o61a- 
‘MaeT, HaNpHMep, ABH2KYWIMHcA Bo3qyx — Berep. On IIpHBO- 
‘AMT B ABMKEHHE BETPOABHTaTeIH M TaKHM O6pa30m coBep- 
laeT padotTy. Bonbuine samacbl sHeprun Taunt B ce6e ABH- 
aKyulasica Bona. Takyio sHepruio — sHepruto ABYXKYIUeroca 
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Tela — Ha3bIBaloT KMHeTHYeCKOH. KuneTuyecKoH 9HeprHeli 
o6janaeT mi060e ABYxKylleecn Teo. BetnunHa 2TOK SHeEprHn 
TeM 607Ibule, 4eM OOMbIe Macca Tela H CKOPOCTb ero JBH- 
2KEHHA. | 

TlonHuMaa Kakoe-JIH60 Te1O, MbI COOOWLaeM CMY KaKOH-TO 
3alac aHepruH. IloKa 9TO Te/lO HaXOJHTCH B MOKOe, OHO 
o6lamaeT 9Hepruei B CKpbITOH qbopme. Takaa sHeprua — 
3HEPrHA NOAHATOFO rpy3a HIM HHaA CKPbITad SHeEPprHA Ha- 
3bIBaeTCA MOTeHUMaIbHOH. HanpumMep, NOMHHMaA YTupto Ha- 
‘CTCHHDIX ¥aCOB, MBI COOOIWaeM eH ONpeeJIeHHbIM 3amac Mo- 
TCHUMAaJIbHOH 9HepruH. Kora Mbl WyCKaeM YaCbi B XOX, rHpA 
mocTelleHHo oMycKaeTcA: SHeprHaA THPH NepexOAHT B KMHETH- 
UeCKYIO 9HEPrHlO H MPHBOAUT Np 9TOM B ABHKeHHe YaCOBOH 
Me€XaHH3M, TO e€CTb COBepllaeT paooty. 

Bo scex MalIHHax, Kora OHH paOoTaloT, NMpOHCXOZHT 
llpeBpallleHue 9HeEprHH H3 OAHOH opMbl B Apyryto, Tak, Ha- 
IIpHMep, IIpw cropaHHu yIisl B TOMKe MapoBoro KOTJa SHEp- 
rH TOMMMBa NMepeXOAMT B KOHEYHOM CueTe B MeXaHHyecky!o 
SHeEprHuio, KOTOPad MpHBOAMT B ABHKeHHe pa3/IM4Hbie Ma- 
WWHHBI. 

Koraa OHH BHI 9HEprHH MepexoHT B Apyrou, TO NpH 
3TOM BCermta MpOHCXOAHT H3MeHeHHe KHHeETHYeCKOH HIM N0- 
TCHIHAIbHON 9HEPrHH Te. 

Bo3bMeM Tako mpumep. B3aHMHOMy pacmosIOKeHHlo 
ATOMOB B MOJIeKyJlIe COOTBeETCTBYeT OlpedeleHHad MOTeHLK- 
AJIbHaA SHEPrHa; ee Ha3biBalOT XHMMYeCKOH SHeprHel. M3ame- 
-HHM paclOviomwKeHve aTOMOB B MOVIeKyJie — IIpH 3TOM H3Me- 
HHTCA H ee NOTeCHUHaIbHad 39HEprHuA. ITO NpoucxowuT NpH 
XHMHYCCKHX PeaKIHAX. 

XuMuYeCKHe H3MeHEHHA MpeACTaBAIOT CO6OH Meperpyn- 
MMpOBKH aTOMOB. C TOUKH 3peHHA aTOMHOrO CTPOeHHA Bellle- 
CTBa XHMHUeCKad peaKUHA —- STO 1H60 OODEAMHEHUe ATOMOB 
B MOJeKyJIbI, IM60 pa310%KeHHe OAHHX MOJleKyJI H OOpasoBa- 
HHe JpyrHx MOJleKy.. 

CkaxKeM, Mbl C2KHTae€M CBeETHIbHbIM ra3 — MeTaH. Mouie- 
Kyla MeTaHa COCTOHT M3 OJHOFO aTOMa yruepoka H YeTbIpex 
aTOMOB BOnOpoda. IIpx ropeHHH K MeTaHy MpHcoequHAeTCA 
KHCHOpOd BO3Lyxa. 

M3 oHOH MOeKyJbl MeTaHa H JBYX MOJIeKyJI KUCJO- 
powa oOpa3yeTca OfHa MOJIeKyJla yrviekuCloro ra3a HM Be 
MOueKyJIbI BOZbI. IIpH sTOM CyMMa BHYTpeHHeH MOTeHIHaJb- 

HOH SHEPrHH MOVIeKyJIbI MeTaHa HM JByX MOJIeKyj KHCMOpoa 
OKa3bIBaeTCH OOJIbILIe CYMMbI BHYTPCHHHX MOTCHI[HaJIbHbIX 
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SHePrHH MOJIeKYJIbl yrieKHCJioro rasa 4M ABYX MOVJIeKydJI 
BOI. 

TakuM cOpa30M, B pe3ybTaTe TOpeHHA CBeTHIbHOTO 
ra3a@ YMeHbUIaeTCH BHYTPCHHAA MOTeCHWHaIbHad 3JHEprHA 
YaCTHU, YYaCTBYIOWNX B 3STOH XMMHMYeCKOH peakuuH. UactTb 
STOH SHEpruu MepexoQuT B KMHeTMYeCKy!O 3HeEprHuo 06pa30- 
BaBIUHXCA MOJeKyJ. J[pyrHMH CJIOBaMH, CKOPOCTb ZBHKeHHA 
BHOBb OOPa30BaBLUHXCA MOJIEKYJI YFAeKHCIOrO ra3a HW BOJbI 
CTaHOBHTCA BBILUe, YEM CKOPOCTb HCXOMHBIX MPOAYKTOB peak- 
WHH —- MOJI€KyJI MeTaHa HM KuCJIopona. A NOBbILUeHHe CKO- 
PpOCTH TBHKCHHA MOJleKyJI O3Ha4aeT TIOBBILIeHHe TeMMepa- 
Typbl Tela. BoT nowemy pu ropeuuu cBeTHbHOrO ra3a H 
BbINeIAeTCH TenOTa. OHa BOSHHKaeT 3a CUeT BHYTPeHHel 
MOTCHUHAJIbHOH SHEPrHH BeLLecTBa. 

Takoe »Ke H3MeHeHHe MOTCHUHaIbHOH HM KHHeTHUeCKOL 
SHEPrHH MpPOWCXOAMT IIpH CKHTaHHH APyrHX TopwouHx Be- 
lileCTB — JipoB, yruin, HedtTu. Ecau we Kakasd-HHOydb XHMH- 
yecKaH peaKUHA UeT C NOPMOlleHveM Tella, TO 9TO O3Ha- 
ywaeT, 4YTO HCXOJHbIe MOJeKYyJIbI ABHKYTCA GObICTpee BHOBb 
oOpa3yiOlluxcaA; NOTCHUMAIbHaA 9HEPruA MOMeKys, NomyyeH- 
HbIX B p€3yJIbTaTe TAKOH PeaKkHH, OO/bUIe, YeEM MOTCHUMAIb- 
Ha 9HepruA HCXOZHbIX MOJIeKYJ. 

B XIX Beke, Korma yueHble cTamv M3y¥4aTb B3aHMHbIe 
MePpeXOAbl pa3s/IH4HbIX BHAOB 3HEPrHH, OblIO ycTaHOBJeHO, 
UTO IPH BCeX MpeBpaleHHAX SHEPrHN ee OOuee KOMHUeCTBO 
He HSMeHAetTCA. JIPyrHMH CJIOBAMH, SHEPrHA He MOXKeT UcUe- 
SaTb OeccleqHO H HE MOXKeT ObITb CO3.aHa BHOBb 43 HHYeFrO. 

SaKOHbl COXPaHeHHA BeLLeECTBAa H SHEP ABJIAIOTCA B 
HaliH HH OCHOBOH BCex HayK O TIpHpose, OCHOBOH CaMbIx 
pa3HooOpa3HbIx pacueToB B TeXHuKe, Ouw rayOoKo cBA3aHbl 
mpyr c Apyrom. B 1905 rogzy u3BecrubiImM (u3uKom A. Oitn- 
LWTEHHOM Obl] YCTAHOBJICH 3aKOH, NOATBEPXK Maloun TecHy, 
H€Ppa3pbIBHYIO CBAH3b MaTepHH HU ee ABHKCHHA — 3aKOH 
B3aMMOCBA3H MaCCbl WH 9HeprHH. Bowbiuoe 3HayeHve AWA 
YCTaHOBJICHHA 9TOFO 3aKOHA HMEH OMbITHI BbIZAalolleroca 
pycckoro du3uka I]. H. Jle6enepa, KoTopbie moka3aau, 4TO 
CBeT OKa3blBaeT WaBJIeHHe Ha Teva. 

3aKOH BbIpamaeTca Tako copmyson: 


SHepruA = Macca X CKOPOCTb CBeTa B KBasIpaTe. 


V3 Toro COOTHOIUeHHA ceqyeT, YTO MaKe OueHb He- 
OOIbINOe KOHYECTBO BeleCTBa, NepexolA B H3uly4eHHe, 
AOJDKHO MOPOKLATh H31yyenve OFPOMHOH JHEprHn. 
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He Hao AyMaTb, 4TO NpH TaKOM Mepexoye Macca Mpe- 
Bpauiaerca B 9Hepruto. Nanyuenne Take OOamaeT. MACcoHn. 
TIpH BcHkux MpespalleHHaAx coxpaHAloTcA Kak oOulee KOMH- 
YeCTBO. MACChI, TaK HW OO ee KOMHUeCTBO SHepruH. MoxkeT 
H3MeCHHTbCA TOJIbKO BH MACChI HIM BUA SHEPrHH. 

Hexotopbie OypxKya3Hble yyeHbie — HeaJIMCTbI MbITa- 
OTCA HCKA3HTb 3aKOH B3aHMOCBASH MACCbl H SHEPrHH AVIA 
TOTO, UTOGLI <OMpOBePrHyTb» OHO H3 OCHOBHDIX NOOKeHHH 
JMasleKTHYeCKOrO MaTepHasIH3Ma — 3aKOH COXpaHeHWA MaTe- 
pu. Onu yTBepxKal0T, YTO H3 3aKOHA B3AMMOCBA3H CJlelyeT 
6yaTo GOH, YTO MaTepHA HW SHEPrHA MOryT B3aMMHO [peBpa- 
uwlaTbca “pyr B Apyra. ApyruMu cOBaMH, MaTepHA CIo- 
co6Ha HC¥Ye3aTb, OHA HE BeuHa. 

Takoe MpencTaBleHve COBCPIIe€HHO HeBepHO: OHO H3Bpa- 
WlaeT MOJJIMHHOe, HAyYHOe COMEP Rave 3aKOHA B3AHMOCBHA3H 
MaCChI H SHEPrHH, KOTOPLIM TOBOPHT JIMLIb O TOM, 4TO MaTe- 
pHa WH ee ABHKeHHE Hepa3phIBHL, YTO B MpHpome HeT H HE 
MoxXeT OITh 3HeprHu 6e3 MaTepHH, KaK HeT H He MOXKET 
ObIThb MATePHH, JIHUIeHHOH SHePrHu, JIHINeHHOH BY KeHHA. 
ToBOpvTb O B3aHMHBIX MpeBpalleHHAX SHEPrHH H MaTepHU 
a6cypoHo, H60 9Heprua XapakTepH3yeT JIHWb OAHO U3 
CBOHCTB MaTepHH — ee JIBHKeHHE. 

VWtrak, Co BCAKHM BeLILeCTBOM CBA3a€HO OFpOMHOe KOJINYe- 
cTBO 9HepruH, HyKHO TOJIbKO CyMeTb ee OCBOOOLHTD, TO eCTb 
HalTu TakOoH cnoco6, KOTOPHIH No3sBOH Obl, 3aTPaTHB Ma- 
Jlo@ KOMHYeCTBO SHEP, MOMy4aTh 3HaYHTeNbHO OovIblWe 
9HeEprHH. 

VimeHuo Tako cloco6 vw OCyIeCcTBAAeTCA TIpH MOJyYeHHU 
ATOMHOHM SHeEprHH, SHEPrHH aTOMHbIX sep. 


Yemy paBuHa 9HepriA HEBHAMMBIX YacTHIl? 


BesHuHHa OTICbHbIX ATOMOB H MOJICKYJI HOKJIOUHTEIbHO 
Masia. CpeqH MesIbuaHUIMX 2KMBHIX CyUeCTB e€CTb MHOFO He- 
BHLUMbIX HeEBOOPyKeHHBIM ria3oM — OaktTepuk. axe nog 
MHKpOckonoM, mpH yBertuyeHHn B 1000—1500 pa3, TaKue 
CyII€CTBa BbITIALAT B BHJe OYCHb MAJICHbKHX, €1Ba 3aMeT- 
HbIX WasloveK, 3allATbIX, 3ABHTKOB. OZHaKO IO CpaBHeHHIO C 
aTOMaMH 6aKTepHu — 9TO BeHKaHbI. B KaxknoH OakTepHH 
ATOMOB 3HAYHTeJIbHO Ooubule, YeM JUOMeH BO BCexX CTpaHax 
cBeta! 

Ecau pactovioxKuTb BIVIOTHYIO OHH K APyromy CTo MHI- 
JIHOHOB aTOMOB, TO HX WelouKa NpOTAHyJiacb ObI Bcero Ha 
OHH CaHTHMETP. 
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HM Bor B 9THX MembYaHWIMX YacTHHaX BellecTBa CKPBITa 
OrpoMHas dsHeprua. HM sto coBcem He YRHBHTeAbHO, eC/IM MBI 
BCIOMHHM O COOTHOILeCHHH 


IHEPrHA == Macca X CKOPOCTb CBeTa B KBdaJ[parTe. 


Teopetuueckne pacueTbl MoKa3biBaloT, 4TO OAH rpaMM 
KakOro-1H60 BelllecTBa — aJIIOMMHHA, ypaHa, Boqopona — 
CBAH3aH C 9HeprHel, KaKyIO Mbl MOMKeEM MOJYYHTb OT CKUHTA- 
Hua 3000 ToHH KaMeHHoro yraa! 

3aKOH B3a4HMOCBH3H MAaCCbI HM 9HeEprHH uMeeT GoNbIUOe 
SHAYeHHEe JIA MOCYETOB BHYTPHAaepHOH sHeprun. Tlovwp- 
SYACb STHM 34KOHOM, ONPeAeAIOT BEMYMHY SHEPrHH, CBA- 
3aHHOH C ALpaMH Ppa3/IMUHbIX XMMMYCCKHX 3CMEHTOB, a 
TAKKE BEIYHCIAIOT, KAKA SHEPrHA BHILeAeTCA DPW AepHbIX 
IpeBpallleHHAx. | | 

BnepBble C BbLeeHHeM aTOMHOH SHEprun yueHble BcTpe- 
THJIMCb elle IPH OTKPbITHH eCTeECTBEHHOH paMOaKTHBHOCTH. 
ATOMbI PaXHOaKTHBHbIX 3JIeMeHTOB BBbIeAIOT IIpH cCBOeM 
pacnane Oombuloe KomMuecTBO aHeprun. Ho Beab 3Ta 93Hep- 
THA BbIAeIAeTCH HeEOOJIbINHMH MOPILMAMH B TedeHHe OUeHb 
AJIMTebHOrO BPeMeHV, HM YCKOPHTb BbIeeHHe SHEPrHH MbI 
He MoxweM. IlosTomy ecrecTBeHHbIH paqwoakTuBHbl pacnay 
XHMMYCCKHX SJIEMCHTOB HE MOXMKECT CAYKUTb MOLLHBIM HCTOU- 
HHKOM aTOMHOH 9HeprHH. OH JHUIb HariaaHO MOKa3bIBaeT 
HaM, OTKYla Mbl MOKeM YepMaTb GObLIyIO SHEprHio. 

Kak MBI y>Ke 3HaeM, pH paqHOaKTHBHOM pacnaze atTo- 
MOB IIpOHCXOAHT MpeoOpa30BaHHe aTOMHbIX sep, TO eCcTb, 
APyrHMH CJOBaMH, NpOTeKaloT AepHble peakunu. B pesyab- 
TaTe STHX Peak UM BbIAeNAeTCA Ta TpoMadHaA aHeprug, 
KOTOPpy!O MbI Ha3bIBae€M AaTOMHOH. 

EciH CpaBHHTb SHEprHid, BbIAeAIOWLyIOCA MpH OOBIYHBIX 
XHMHYCCKHX PeaKILHAX, CKaXeM, IPH TOPpeHHH TOMIMBA, Cc 
SHeprveH, KOTOpasH BbIAeIAeTCH MPH HEKOTOPLIX sAepHbIX 
npeBpallleHHAX, TO OKaXKeTCA, UTO AeCPHaA SHEPrHA B MHUI- 
JIMOHbI pas Ooble aHepruH XHMHYeCKOH. TakHM o6pa3om, 
XMMHUeCKaH SHEPrHA BeLLeCTBA — 9TO JIHUIb OYeCHb HeOOub- 
Wai OH 9HEprHH erO MebUaHIWHX MaTepMasbHbIx 
uaCTHI, — aTOMOB, OCHOBHAA YaCTb SHEP aTOMOB CKphiTa 
B ATOMHBIX AApax. OO_ACHAeTCH 3TO TEM, YTO CHIBI B3AaHMO- 
AeUCTBHA AePHbIX YaCTH, OYeHb Be/IMKH. OHM HecpaBHeHHo 
Coble CHI B3aHMoselicTBHA aTOMOB uw MoseKyn. Topa3no 
Jlerde H3MeCHHTb paciosowKeHHe YaCTHU B MOsIeKyle, ueM 
OCYLIECTBHTb Me€peCTaHOBKY YaCTHIL B HCKIOUHTEbHO Mpoy- 
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HOM AaTOMHOM spe. Uto6bl BLIpBaTb H3 Apa OAMH MpOTOH. 
WIH OHH HeHTpOH, HeOOXOHMa 3HAaYHTeIbHad SHEprHA. 
Euje 6onbllie HaO 3aTpaTUTb 3HEPruu DMA Toro, YTOObI Now- 
HOCTbIO pa3NeCJIHTb aTOMHOe APO Ha UaCTHIUbl, H3 KOTO- 
phIX OHO cocTouT. B sagpe MevcTBylOT MOryuHe ADepHble 
cuibl. Ho pa3 3TO Tak, TO MOHATHO, 4TO MPH OCyIecTBIeHHH 
ARepHOH peaKUHH Mbl MOMKeEM OMKMAATh BbITeNeHHA OUCH 
GobWIOH SHEPrUH. 

TakuM 06pa30M, TyTb MpOMBILJIeHHCro MosyyeHHA ADep- 
HOH, WIM ATOMHOH, 3Hepruu aceH. Hao HayyHTbCA OCyMecT- 
BIIATb B OOMbILOM KOIMUeCTBe TakHe Aepible peaKkiHH, MpH. 
KOTOPbIX B KOPOTKO€ BPeMA BbIJeIANaCh Obl OOMbINaA KHHE- 
THYeCKan S9HEprHa. 

B 30-x rogax Hallero CTONeTHA .3aada MOuyueHHA 3Hep- 
rHH H3 Hep aTOMHbIX aAgzep Oblvla ye OM3KOH BO3MOKHO- 
cTbi0. B pyKax u3HKOB Oblla y2Ke ATOMHAA «apTHJepHa>, 
6blIM ATOMHbI€ «CHapAdbI>, C MOMOUIbIO KOTOPBIX MOKHO 
6bINO OCYWIECTBAATh AepHble peakUHu, a TvlaBHoe, ObIsIO 
3HaHHe MHpa MaJIbIX 4aCTHU, 3HaHHe ero yCTPOHCTBa, OCO- 
6eHHocTeH H 3aKOHOMepHocTeH. B du3suke aTOMHOTO saapa 
HauajlaCb 3N0Xa BeJIMKHX OTKPBITHH. 

Yuenbie MHOTHX CTpaH, B TOM uuCce H yyeHBIe CCCP, 
IpHHAJIH y4acTHe B STHX BeJIMKHX 3aBOeBaHHAX HayKU. 


Ocso6oxKeHHad SHeprHua 


Tloqo06HO XHMH4eCKHM peaKLLHAM, ALeCpHble MpeBppalleHua 
MOryT IIpoTeKaTb KaK C BbIZeJIeCHHeM SHEPrHH, Tak H C TOrJo- 
ieHHem ee. Hanpumep, Npeppalilenve a30Ta B KHCOPOA, Ocy- 
uxecTBIeHHOe Pe3zepcdopyom B 1919 romy, umeT c Norvolle- 
HHeM 9HeprHH. 

SAmepHaA peakUua, OcBOOO*KAaloulad OOIbIWHe KOIHYe- 
CTBa BHYTPHAepHOH SHeEpruH, BIepBble Oblla OCyllecTBeEHa 
B 1932 rozy. B 3Tom roxy du3vkamu Onlin «OOcTpeJAHbI» 
MpoOTOHaMH Apa aTOMOB XHMHYeCKOrO SIeMeHTa JUTHA. 
BbIlO0 YCTaHOBJeHO, YTO pH NoMmaqaHHuv MpOTOHa B ALpO 
aTOMa JIHTHA MPOMCXOAMT pacnay NomyyedHOrO Apa Ha [Be 
aib(ba-YacTHUbl H MPH STOM BbIMeAeTCA OrPOMHAA ZHEPrHsA. 
Sta 3HepruA BbIAeAeTCA B BHAe KHHeETHYeCKOH 9HeprHn 
aJib(pa-YacTHU, TO @CTb 9HEPrMH HX TBH KEHHA. 

OyHaKko OT 3TOFO ONbITa OblIO elle WaleKo AO MpakTuye- 
CKOFO HCMO/Ib3OBaHHA AepHOH 9HeprHH. CJIMILKOM ellle Mata 
6blla 30€Cb BEPOATHOCTS NOMaLaHuA NpOToOHa B ALPO MTHS. 
Kak oka3aJIW pacueThl, H3 WelOro MHJIHOHa «CHapAOB» 
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TOJIBKO OJHH-CAHHCTBEHHEIH MpOTOH Nonmamaet MpH Tako 
«cTpeib6e> B Web. OcTasbHpie 999999 «cHapaaOB» MeTAT 
MHUMO. EctecTBeHHO, ¥TO TaKOH cnoco6 NoyyeHHA aTOMHOH 
2Hepruy He roguica. Jlia ocBoOoKeHHA U3 Apa 3aMeTHDbIX 
KOJIHYeCTB SHEPrHH NOTpeOoBaloch Obl OYCHb MHOFO «CHAapA- 
OB» — MpoTouos. A Ha UX NOy4eHHe 3aTpayMBaeTCA OYeHb 
6oulblad 9Heprud. B pe3ybTaTe HHKaKOPo BbIMrpbillia SHeEp- 
HH MOJYUMTb He yacTca. 

Hao OblI0 uCKaTb Apyrou cmoco6. 

Koraa OblJid OTKPbITbI HEHTPOHbI, OHH OKA3aJIHCb, Kak yxKe 
TOBOpHOCb, Gosee METKHMH «CHapAaMu» Ec co3qaTb Co- 
OTBETCTBYIOUHe YCIOBHA, KAKADIN HeHTPOH OyeT NOnadaTb 
B Il@JIb H MpOH3BOAMTb TO HH HHOe ALepHoOe MpeBpalllenue. 
OHakKO HM BYTOM Cly4ae 3aaua MOy4eHHA aTOMHOH 9Hep- 
THH He pewaetcs. Jleso B TOM, YTO WIA NowyueHHA HeEHTpo- 
HOB HeOOXOMMMO 3aTPauHBaTb elle OO/bWylO 9HEprHto, 4eM 
ANA Nomyyenua mpoToHoB. UtToOpi NOyYATb OHH HeHTpOH, 
HaO 3aTPaTHTb MHOTHE THICAYM MPOTOHOB. | 

UacTHUbl, KOTOPHIMH MH3HKH pacilleliaiH sagqepHoe 
«TOIMJIHBO», OKA3bIBaJIHCb HopowKe CaMOH 39HeEprHh, KoTOpaA 
PbILeIAN ACh HPWH eleHHv aTOMHbIx step. HM sto Opio no- 
HATHO. Bedb ONMCaHHble AAepHble peakUWH He Pa3sBUBalOTCA 
Camu CoOou, Kak NMpoTekaeT, HanpuMep, XMMHYeCKaw peakIlNA 
ropenus. IIpu ropeHvu TOMIMBa HaM HYKHO TOJIbKO 3a2Ke4b 
ero B KaKOM-TO ofHOM mecte. Ilocwe 9TOTO XHMMYeCKaA 
peaklMa ropeHuad OyaeT HATH CaMa coOoH, 6e3 NOCTOAHHOTO 
nowKuranua. Bo3sbMeM, CKaKeM, cyxoe noweHo. JlocTaTouHO 
ero 3a2KeUb C OAHOFO KOHILA, H NOWIeHO yxKe OyAeT ropeTb Camo. 

Takad peaKUva Ha3biBaeTCA UelNHOH, CaMOpa3BHBai0- 
uleHca; MpeBpalleHHA OTACIbHBIX MOJIeKyJ 3eCb HLYT OAHO 
3a IpyruM, no uenouke. Uta mpoucxogut mpu 3Tom? J[pe- 
BeCHHa COCTOHT B OCHOBHOM H3 MOJIeKYJI, COMepKallux yrvie- 
pon. Korgza Mb 3a2xKHraeM epeBo, ero MOJeKYJIbI NON BJIHA- 
HHeM BbICOKOH TeMIlepaTypbl pa3viaraiotca. Yraepox coesH- 
HAeTCA C KHCOpOMOM, oOpa3ya yraekucsoty. Tipu 3ToM 
BLILeIAeTCA OOJIbIIOe KOJIH4ECTBO TEMJIOTLI, KOTOPad, Harpe- 
Bad TOMIHBO, 3aCTaBJIAeT pa3laraTbcA CJIeZyIOULHe MoOve- 
KyJIbl. Tak lpotlecc H HfeT MO TeX MOp, NOKa He CropHT 
NOJIeHO. 

CosceM HMHy!O KapTHHy MbI HaOsloqaeM B Tex AMepHbIx 
IipeBpallleHHAX, O KOTOPbIX TOBOpHOcb BbIWe. UTOObI OcBO- 
6ONUTb AMEPHY!O SHEPrHlO, MPHXOMHTCA pacilleMATb Apa 
KaKOrO H3 aTOMOB B OTJ@JIbDHOCTH B TOM KYCKE BEeLIeCTBA, 


62 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


43 KOTOPOrO MBI Mostyaaem aTOMHyto dHepruio. [pu KaxK20M 
NonawaHuH B ALPO pacilleniAeTCH TOAbKO 9TO APO, H ero 
pacriaa He BbI3bIBaeT TaKOrO %Ke MpeBpallleHHA APyTHX, CO- 
ceqHux Agep. Cama co6oH, mo Welouke, AepHad peakUHA He 
uneT. BoT MOYeMYy. OMKUAATb OT TAKOH PeaKUHH 3Ha4HTeJIb- 
Horo adibekta Heb3a. Kak On! ZewleBo HaM HH OOXOAMJHCb 
OTICJIbHbIe ATOMHbIe «CHAPAZHI>, NOyYeHHe OOMbIIMX KOVH- 
YueCTB ATOMHOH 3HeEpruH BCe paBHO OyeT CTOHTb OUeHb 
Noporo: AJA TOTO YTO6bI Pa3sMeHTb TAKHM MyTeM AMpa aTo- 
MOB JlaxKe COBCeM HeOOuIbLUIOrO KyCcKa AAepHOro «rop1wueros, - 
nmoTpe6yeTca CJIHWIKOM MHOrO HeHTPOHOB. 

Halo WCKaTb K@KHe-TO Apyrve AMepHble peaklHH, Cro- 
CO6HbIe aTb OobIyIo SHEprHio 6e3 TaKOH 3aTPpaTbl aTOM- 
HbIX «CHapagzoB». EcTecTBeHHO, HalipalMBaeTCAH MBICJIb O 
TOM, YTOOb! OCYIECTBHTb WelHylo sAgepHylo peakuuto. Ho 
KaK Ke 9TO MOMKHO CielaTb? Samaua Oblia pellieHa MpH 
«6omMOapaupoBke» sep ypaHa MeJVICHHbIMH HeHTPOHaMH. 

Tleppbim Tako «GomMOapauporKol» 3anaica B 1934 ronzy 
W3BeCTHBIM HTabAHCKHH cu3HK 9. Pepmu. [Ipu 9ToM 
CKOpO 6bWiv OOHAPyXKeHbI KaKHe-TO PaWOaKTHBHble 430- 
-TOMbI, KOTOPbIe pacilaqaaucb c BbIGpocom GeTa-yacTuu. Yue- 
Hble MpeANOMOKKIM clepBa, YTO 3eCb NOMyYalOTCA HOBbIe 
3QJIEMEHTHI, Goee Taxkelble, wem ypaH. Ho 3aTem Oblo ycTa- 
HOBJeHO, UTO 3TO He Tak. M3yyan ApHpoAy paqHOaKTHBHbIX 
H30TONOB, OOpa3sylolluxca pH «<6omMOapAHpOBKe» ypaHa MeL- 
JICHHBIMM HeliTpcHaMu, cHayaa HW. dKonno-Kropu wu 1wro- 
cnaBckHi dusnKk I]. Capuy, a 3aTem, B 1939 rogy, HeMell- 
KHe pagvoxumuka O. Tau u @. LUlrpaccmay ycranoByau 
HOBOe OYeHb HHTepecHoe ABJICHHe: OKa3bIBaeTCA, YTO B HEKO- 
TOPbIX C1yYanX ALPO ypaHa, 3axXBaTHB HeHTPOH, paCKaJibl- 
BaeTCH Ha Be 4aCTH, TpHMepHO OMHaKOBbIe MO MacCcce. 
B pe3yibTate MovlyualoTca 2Ba HOBbIX Apa, HalNpHMep ALpa 
aTOMOB KPHNITOHa WH OapHaA, a TakKe APyrux 3eMeHTOB, 
CTOALIHX B CepetHHe MeHgeeeBCKOH TaOMHUbI. ITH Apa 
PaaqHoakTHBHHI. a 

Teopua Takoro AeeHHA ATOMHBIX Aslep Oblma paspa6oo- 
TaHa B TOM Ke rosy coBeTcKuM du3uKom WI. UW. Ppenkesem 
Hw 3apy6exKHbIMM yueHpiIMH H. Bopom u JI. Yunepom. ITO 

_6blI COBCeM HOBBIH THI AZepHoH peakunun. IIpu scex npe- 
BPauleHHAX Aep, KaKHe (u3HKH 3HaIH BO 1939 roma, oc- 
HOBHaA MaCCa aTOMHOrO Apa OCTaBalacb HeH3MCHHOH. 
«Cuapay», KOTOpbIM nonakad B ALpO, — asb(pa-uactula, mpo- 
TOH, HeHTPOH — HOO 3aCTpeBa/l B HeM, AHOO BHIOHBaN 3 
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“pa KakylO-HuOyfb uacTHuy. BuoBb o6pa3yroulnlica avie- 
MEHT CTOHJI B MepHOAHYeCKOH CHCTeMe HeflaleKO OT pa36n- 
TOrO, GeCb 2%Ke MPOHCXOAUMT MHOe: APO MemuTCH Ha Be 
YaCTH, KOTOPsie MpeACTaBIAIOT COOOH Apa 3eMeHTOB, Ma-- 
JI€KO OTCTOAIWMX OT ypaHa, IlpH 3TOM BbiaqenAeTCA B TeUe- 
HH€ KOPOTKOrO BpeMeHH OFPOMHAaA 9HepruA, KOTOpaA B Je- 
CATKM HM COTHH pa3 Ooubllle, YeEM B JPyrHX, paHee H3BECTHbIX 
(PH3UKaM AMePHbIX PeaKUHAX, HW B ECATKH MHJWIHOHOB pa3 
Colbie, YeM XHMHYeCKad aHeprus. Hanpumep, aenenne 
ANep OAHOTO TpaMMa ypaHa COMpoBOKAaeTcA BbIeeHHeM 
TaKOrO KOJIHYECTBA SHEP, KOTOPOrO AOCTATOYHO AVIA TOO, 
uTOOB! HarpeTb oO KuMeHua 200 TOHH BODHI. 

Anpo ypaHa uMeeT OONbUIOH seKTpuyecKkHH 3apag. Ox 
B 92 pasa Oonblle 3apada sZpa Bogopoga. Korga B AXpo 
ypaHa MomaqaeT <HEHTPOHHBIH CHAPAA», OH MPHBOAUT ADpo B 
BO3OYAKeHHOe COCTOAHHE, H OHO JeMHTCA Ha [Be MOJOBHHBI. 
O6a «ockoIKa>» UHMeIOT dIeKTPHYeCKHe NOMOKUTeAbHbIE 3a- 
paAdb. Baarojiapa ITOMY M@XKXAY HHMM BO3HHKAIOT OoubUINe 
CHJIbI OTTAJIKHBaHUA. HApa-«OCKOAKH» C OFpOMHOM cKOpo- 
CTbIO — THICHYH KHJIOMETPOB B CeKyHy! — paseTaloTca B 
Pa3sHble CTOPOHBI. CTraiKHBaacb C ATOMaMH OKPYKA4IOLIMX Be- 
UCCTB, Apa-«OCKOJIKH» MepeqaloT HM CBOIO KHHeTHYeCKYIO 
SHeprHlo. QHEPruA ABUAKCHHA «OCKOIKOB» MepeXOAHT B 9HEDP- 
ruio OecilopstouHoro TenOBoro ABHxKeHUA MOJIeKyN OKpYy- 
*KaIOUMX BeulectB. []poucxogzuT cubHOe HarpeBaHHe cpedbl, 
B KOTOPOH TipoTeKaeT sikepHasd peakuua. 

Ho caMbiM MHTepeCHbIM B STOH AepHOH peakMH OKa3a- 
JOCb Apyroe — Npu AeeHHu Apa ypaHa BbWIeTAalOT CBOOOL- 
HbI€, TaK Ha3bIBaeMble BIOPHYHbIe HeTpoHb!. M3 pas6uToro 
H€PBbIM HEHTPOHOM Spa BblveTalOT HeCKOJIbKO HOBBIX Heil- 
TPOHOB (B cpeqHem 2—-3), KOTOPBIe COCO6HHI BHIZLIBATb Je- 
JIGHHE HOBHIX Aep WH CO34aBaTb TEM CaMbIM elle Oombilee 
WHCIO AREPHbIX «CHapHAOB». 

Bot moyemy 9To nponcxonutT. Apa TAxeTLIX XAMH4eCKHX 
WIEMCHTOB COACPKAT 3HAYNTeIbHO OObuUIe HeHTPOHOB, 4eM 
NpOTOHOB. Y Oosee erKHX aTOMOB COOTHOWeHHe HeHTPOHOB 
H MIPOTOHOB B Ape HHOe: YHCO HEHTPOHOB TOJIbKO HeMHOFO 
BbILe YACIa MpoTOHoOB. [loatomy, Korga AApo ypana pas3se- 
JIA€TCH HA Ba HOBbIX, Ooee MerKHX Apa, B HUX ocTaeTCA 
MeHbIUe HeEHTPOHOB, 4eM ObiIO B ypaHe. UacTb HMUIHUX Helt- 
TPOHOB H BblIeTaeT pH WeNeHuH Apa. 

Takum o6pa30M, CTOHT TOJIbKO pacKOJOTb OAHO-eNHHCT- 
BeHHOe APO ypaka, KaK ye JaJblle, IPH COOTBETCTBYIOWLNX 
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VCAOBHAX, PCAKUMA pactitenenua aflep OyweT oueHb OBICTPO 
HapacTaTb He Iipekpaulascb (puc. 11). A BMecte c 9THM Oy- 
eT BbIMeNATECA BCe GOMbIWad HW OOMbIUNAA 9HEPrHA. 

Tenepb BellecTBa, KOTOpble MOryT ObITb HCMONb30BaHbI 
[WIA OCYUIECTBICHHA WemHoOH AepHOM peaKUHN, MpHHATO Ha- 
3HIBaTb ALepHbIM «ropiouHM». /leneHMe Aep ypana HH [y- 
TOHHA B HaCTOAUee BPeMA HCMOMb3yeTCA, HallpuMep, AIA 







@ — Heumpon 


—dapad do 
denenun 


eo) — Hosoe dpo (,ocxon0K") 





Goo __ Adpo 6 npoyecce 
denenun 


Puc. It. Cxema uensoi agepHod peakunn B ypane. [Ipn 

KaKNOM feneHvu spa ypaHa o6pa3yetca 2—3 HOBbIX 

HeHTpoHa, KOTOpble BbIZbIBAaIOT WeTeHHe NMocAeTyIOulux 
ATED. 


MOYYeCHHA SHePrHH Ha ATOMHBIX 9IeKTpocTaHyuax. CaMo- 
Pa3sBUBaIOLadca AepHaA peaKUMA MOMKET HOCHTb B3PbIBHOM 
XapakTep. Taka peaKUHA Ha3bIBaeTCH aTOMHBIM B3pbIBOM. 
B 3TOM cily¥ae B TeyYeHHe OYeCHb KOPOTKOTO MpoMexKyTKa 
BDeMCHH BbIeHeTCA OFPOMHOE KOAHYECTBO aTOMHOH 9HEp- 
ruv. AnepHan peaKUHA B3PbIBHOTO XapaKkTepa CAyRKHT HC- 
TOYHHKOM 3HEPrvH: aTOMHEIX 6oMO. 

Utak, CaMopa3BHBalollanca WellHad AepHand peaKkuia 
6biia Haligena. Ho ana Toro uToObl TakKHM MyTeM JeH- 
CTBHTeJIbHO OCBOGOKAaTb OOMbUIHe KOIHYeECTBa ATOMHOH 
Hepa, YYeHbIM MpeMcTOAMO elle peiliHTh PA HeACHBIX 
BOITPOCOB. 

IIpexge Bcero BO3HHKaeT TaKOH BOMpoc: ec Aaqpa 
ypaHa MOryT Mog ZelcTBHeM HeliTpOHa eNHTbCA C OOpaso- 
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BaHHeM BTOPHUHbIX, CBOOOZHBIX HeHTPOHOB, To MOueMy Ke B 
HPHPOAHOM ypaHe He MpOvCXOAMT WeNHO peakunn? Tloyemy 
yPaH CyllecTByeT B Mpuposwe He B3pbIBaAcb? Beyb B Hero, 
Oe3 COMHEHHA, MolaaioT HeiTpoHbI 13 OKPpyXalollHx Ted, 
BbIOMBaeMbIe KOCMHUeCKHMH Jtyyamu. BosHukaloT CBOOOHbIe 
HeHTPOHbI HW B CaMOM ypane. Coserckue yuenne I. H. One- 
pop # K. A. Tlerp>xak orKpplin, 4TO B ypaHe BCerma HMe- 
lOTCA TaKHe HEHTPOHbI, KOTOPble CMOCOOHbI HauaTb IenHyt0 
AMePpHyloO peakiHio. Oxka3blBaeTcsH, HeKOTOpble spa ypanHa 
AEHATCH HA «KOCKOJIKH» CAMONPOH3BOJIbHO WH pu 3TOM TakxKe 
BbIOpacbiBaloT H3 ce6a CBOOORHDIe HeliTpoubt. B KyCKe ypaHa 
BeCcOM B OHH KHJIOrpaMM KaxXjlylO CeKyHAy MosBasetca 
10—15 Takux HelitponoB, OnHako, Kak yxe 6bII0 CKa3aHo, 
NOX TeHCTBHeEM HeHTPOHOB Siilpa ypaHa emaATCA He BCersa. 
OAHOBpeMeHHO Cc JeleHHeM MpOHCXOANT TaKxe npowecc 
OOpas0BaHHaA HOBbIX, 3aypaHOBBIx 3J1EMEHTOB — HelTYHHA 
H TWIYTOHHA, MpHY¥eM B 9TOM CJIyYae HelTPOHbI 3aXBaTHI- 
BaloTCd AAPOM HW WenHOH peaKUHH B ypaHe He BO3HHKaeT. 

B movckax pa3sraqknu yueupie mpexze scero pelllHJIH 
VCTaHOBHTb, KaKHe HMeCHHO HeHTPOHbI CHOCOOHbI BbI3bIBaTb 
AeNeHHe YPaHOBbIX AZep. «ATOMHbIe CHapAAbI> MOryT HMeTb 
Pa3HYyl0 SHEPrHio, pa3Hble cKopocTu. Mo»kuHo, HalpuMep, m0- 
AYUMTb OY€Hb OBICTPble HeTPpOHbI CO cKOpocTbio 10—15 THI- 
CAY KHJIOMETPOB B CeKYHy; 9HePruaA TaKHX HeHTPOHOB OUeHb 
BeMKa. Ho MOXxKHO HCNOb30BaTb JIA KOOCTpesla» ATOMHBIX 
Aep WH MeJWIeHHbIe HeHTPOHbI, HeHTPCHbI MaJIbIX 2Hepruli, 
CKOPOCTb JBHXKEHHS KOTOPbIX COCTABIAeT AHI eCATKH 
KHJIOMeTPOB B CeKYHAYy. SaMejWIAW Pa3IMYHbIMH cnocoGamMu 
ObICTpble HeHTPOHbI, MOXKHO NOMyYaTb HU OUeHb MeMWIeHHBIe, 
HJIM, KaK HX Ha3bIBaloT, TeMJIOBble HEHTPOHbI; CKOPOCTb Ta- 
KHX H€HTPOHOB COCTABJAeT OOBIYHO HECKOJIbKO KHJIOMeTPOB 
B CeKYHILy. 

KakHe Ke H3 9THX HeliTPOHOB MOryT MpOu3BOANTb Lewe- 
Hue Afep ypaHa? OMbiTbl, MpoBedqeHHble PepMu wu ApyruMu 
YYCHbIMH, MOKA3aIH, YTO HE TOJIbKO ObICTpble, HO H MeVeH- 
Hble (TeMIOBbIe) HeHTPOHbI CNOCOOHDI paspywiaTb ypaHoBble 
apa. Takum oOpa3oM, 4TOObI pa36uTb Apo ypaua, BaxKHO 
TOKO OHO — MolacTh B Hero HeHTpoHOM. Bplxogut, mpH- 
4HHY TOro, YTO B NPHPOAHOM ypaHe He NpoucxoAUT wenHon 
AA€PHOH peaKUHH, Hao HCKaTb B Apyrom. B vem xe? 

IIpHpogquplit ypan COCTOUT M3 TpPexX pa3HUHBIX H3OTONOB. 
I'naBuylo Maccy efoO COCTaBAeT ypaH C aTOMHBIM BecoM 
238 — ypan 238; ero B ecTrecTBeHHOM ypaHe Ooubure 99 Ipo- 
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tlentoB; 7 aToMoB u3 1000 mpHHagexKaT M30TONy C aTOM- 
ubIM BecomM 235, uTo cocTaBsseT 0,7 mpomeHta (nepHon 
nomypactiana ypaHa 235 papasetca 710 MHu1HOHAaM ler). 
VW cyusectayeT elle OLHH w30TON ypaHa — ypaH 234, ero B 
eCTeCTBeEHHOM ypaHe cogzepxxutca Bcero 0,006 npoleHta, TO 
ecth 6 aTOMOB H3 KaxxabIx 100 Thicay. oma ypana 234 Tak 
Mala, UTO OH HHKAKOFO MpakKTHYeCKOTO 3Ha4eHHA He HMCCT. 

EcrecTBeHHO BO3HHK BOMpoc: AesATCA JIM NO AeHCTBHeM 
HefiTpoHoB spa Bcex H30TOMOB ypaHa? Van, ObITh MOXKET, 
KaKOl-HHOyAb H3 efO H30TOMOB He yuacTByeT B Npolecce Ae- 
JIGHHAP | 

Jina pelwienua 9sToro BoMpoca MoTpe6oBalOcb MOMY4HTb 
H30TOMbI ypaHa B YHCTOM Buse, Kak TOMbKO 3TO 6bIO Cie- 
jlaHo, OTBET Ha HHTepecylIOWMH yueHbix BOMpoc Obl Halex. 
Oxa3as0cb, 4TO TeMoBbie HeEHTPOHbI AelAT TOAbKO AApa 
ypaHa 235. A ypaH 238, KoToporo Goble BCero B MpHpol- 
HOM ypaHe, TAKMMH HeHTpOHaMH He AeHTCH, B3OPBATb ALPO 
ypaHa 238 MOXKeT TOJIbKO HeHTpOH, OO6alaloulMH OUeHb 
Sompioh sHepruel. MenaeHHble 2%Ke HEMTPOHb! MOTMOULAWTCA 
ypaHoM 238, He BbISbIBad WeeHHA, a MpHBOAA K O6pa30Ba- 
HHIO HenTyHHA W MayTouHsa. Ilostomy WelHad Awephan peak: 
HA HW He HLeT B MpHpOAHOM ypaue. 

TonyctuM, 4TO Tod, BO3,eHCTBHEM 6bIcTporo HeHTPpOHa B 
KyCKe IpHpOMHOTO ypaHa NPOW3OLIO WeTeHHe OAHOTO ajpa 
ypana 235 wiv ypaHa 238. IIpu 5TOM BbIMeHTCA HECKOJIbKO 
BTOPHYHbIX HeHTpOHOB. EculM O0MH M3 HHX NoMaweT B APO 
ypaHa 235, To Mpon3o0KLeT HoBOe WeeHHe apa. OAHaKo U3 
ThICHYUH ATOMOB eCTeCTBeHHOrO ypaHa TOIbKO 7. npvHame- 
Kat wsoTony c Maccoli 235. Ilostomy, BepoaTHee BCero, HO- 
Bble, BTOPHYHbIe HEHTPOHbI CTOJIKHYTCA He C AZPOM 235, ac 
supom 238. Ho sapa ypaHa 238 mpakTHyeckH ye He Je- 
JIATCA BTOPHUHbIMH HeHTPOHaMH, Walle BCerO Takve Hei- 
TPOHbI NormollaoTca ALpaMu ypaHa 238 c o6pa30BaHHeM 
3ayPaHOBbIx a1eMeHTOB. OObACHACTCH STO TEM, “ITO, DBH- 
radch B BelllecTBe, BTOPHYHbIe HeHTPOHbI CTaJIKHBaIOTCA C 
ero aTOMaMH U OBICTpO TePAIOT CBOIO CKOPOCTb, CBOIO 3SHEP- 
ruio. Hopbix HelirpoHOB He BbIMeHTCA, WenHan peakuHn 
mpekpatutcs. HTak, apo ypaHa 235 MOKHO pa30uTb, pa3- 
euTb Ha YaCTH Kak ObICTPbIMH, TaK M ME/VICHHBIMH «CHa- 
palaMu», a AMpO ypaHa 238 AeHTCH TOJIbKO OUCHb OBICT- 
PhIMH HeHTPpOHaMH. 

Takum o6pa30M, uTOOb NOMyYYHTb aTOMHY!O 3HeprHio B 
6obuIuX KONMUeCTBaX, HeOOXOZHMO HMeTb B YHCTOM Bue 
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H30TOM ypaHa c MaccoH 235. Onmnako 3TO COBCeM He TAK 
J€rKO ChelaTb. Ja pa3qeseHuA H30TONOB MOKHO BOCTOsIb- 
SOBaTbCA TOMbKO TEMH HX CBOHCTBAMH, KOTOPble 3aBHCAT OT 
MaCCbl, HallpHMep pa3M¥WeM HX aTOMHBIX Becos. JAA 
ypaHa 3TO pa3IM4YHe OYeHb MaJiO, OHO COCTaBIHeT BCero 
OKONO HOyTOpa mpouentos. [ostomy pa3netenHe cTovip 
MatO Pa3sMHYaOllAHxCA MeKAY COOH H3CTCIIOB ypaHa mper- 
cTaBAeT COOOH 3amauy OonbUOH TpynHocTu. Uro6pr Bprse- 
JIMTb KaKOH-1H60 H30TON B YHCTOM BULL, Nponecce pa3sqeieHHA 
IIPHXORUTCA MOBTOPATb COTHH HM TbICAYH pas. Ha 9To 3aTpa- 
THBaeTCH OYCHb MHOTO SHEprHu, MHoro BpemMenu. Hanpumep, 
NOCTyMarwoT Tak: NPMpOAHy!o CMeCb H30TONOB ypana Mepexo- 
AAT B ras00OpasHoe CocTOHHHe M Mponyckalor ra3 yepe3 oco- 
Oble MOPHCTbIe MeperoponKH Cc O4eHb MaJleHbKHMH OTBep- 
CTHAMH (B OAHOM H3 MepBbix O6pa3ios Obwin THICAU OTBep- 
CTHH B OAHOM KBaJ[paTHOM CaHTHMeTpe). IIpu atom Gowee 
WerKHe H3OTONbI MPOCAYMBaIOTCA HECKOJIbKO O6bICTpee, ueM 
TaKerbie. MHOroKpaTHO NOBTOpad Takoli mMpouecc, MOKHO 
NOJYYUHTb H30TON ypaHa 235 B 4NCTOM Bue. 

4HcTOTa ypana 235 umeer BecbMa cyulecTBeHHoe 3Haue- 
Hue. Mbl ye TOBOpHIH Oo TOM, 4TO TeNOBBIE HeHTPOHbI 
Ayatue Bcero AeAAT ALpa ypana 235. Onn urpator raaBHyto 
POJb B pasBUTHM LenmHOH peakunH. Ho ecau ypan 235 6yner 
COMepKaATh KaKHe-TO MpHMeCH, TO OHH GyAyT NormoulaTs 
TEMIOBbIe HEHTPOHBI, H WeeHHe AMepHoro «roproyuero» npe- 
KpaTutca, 

Tak O6bli0 HalizeHO mepBoe AlepHoe «roprouee» — 
ypaH 235, H3 KOTOporo MOMKHO H3B/IeKaTD AaTOMHYy!O 93Hep- 
ruto. Kpome Toro, 6110 ycTaHOBeHO, TO TaKHM Ke alep- 
HBIM <POPIOUHM»> SABAAeTCA ApyroH u30TON ypaHa — 
ypan 233 uw naytonuit 239. Kak u ypan 235, oun Takxe ze- 
ATCA MOM Me€HCTBHEM HeHTPOHOB C BbIeeHHeM aTOMHOL 
SHEprun. 

Takum o6pa3om, B HacTosuee BpeMaA HaM U3BeCTHO TpH 
CopTa ARepHoro «ropioyero» — ypau 235, ypan 233 uw nayto- 
HHH 239. H3 Hux TombKO ypaH 235 Haxoautca B MpHpose B 
€CTECTBEHHOM COCTOAHHH. B mociennee BpeMaA O6Hapy>KeHbl 
Cl€Xbl MIYTOHHA B IpHpose. OguHako 3anacbl ero HHYTOKYHO 
MaJIbl H MPOMBILVJICHHOTO 3HayeHHA HMeTb He MoryT. YpaH 
233 wu maytonui 239 nonyyator HCKYCCTBEHHBIM TIyTe€M H3 
HPHPOJHBIX PaNWOaKTHBHbIX 3JIEMeEHTOB — TOPHA H ypaHa. 

YcnexH aTOMHOH (u3HKH OTKDBIAN nepeq uesiCBeuecTBOM 
OoraTeliuve BOSMOAKHOCTH JA pasBuTusA IIPOH3SBOAUTeIbHBIX 
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cul. O0HaKo 3TO BeHYakKuee MOCTHKeHHe HayKH ObIIO Ha- 
HpaBleHoO B KaMHTaIHCTHUeCKHX CTpaHax Tpexkse Bcero Ha 
elo paspywexnua. Pa6orn PH3HKOB NO pacileleHHio aTOM- 
HbIX ALep NO3SBOJIHJIH CO3aTb OpyxKuHe, MeHcTBHeE KOTOpOrO 
OCHOBaHO Ha HCIMOMb3OBaHHH ATOMHOH SHEpruH. 


IH. ATOMHOE OPY)KHE 


AtomMHasn 6om6a 


aK H3BeCTHO, B HaCTOAWee BPeMA CYLIECTBYIOT ABa BUA 

ATOMHOTO OpyKHA — aTOMHOe OpyxKuHe B3pbIBHOrO jAel- 
CTBHA WH OoeBbIe PaNMOaKTHBHble BelilecTBa. OcHOBHOe H3 
HHX — aTOMHOe oOpy2xkve B3pbIBHOrOo eHcTBHA. B Hem 
HCMOJIb3yeTCA WellHad AepHaA peaklHA, MmpoTekKatolljaa B 
TJeUCHHe OUCH KOPOTKOTO BPeMeHH B (popMe B3pPhIBa. ITO 
OpyKHe MpesqHasHauaeTcaA JIA MOpaKeHHA MHBON CHIBI, DIA 
pa3pyuleHHA pa3IHUHbIX COOPyKeHHH, YHHUTOXKeHHA WH 
NOBpexKAeCHHA G6oeBOH TeEXHHKH. 

llepBaim aTOMHBIM Opy?KveM O6blJla aTOMHaA 6om6a, Co3- 
jaHHadA B TOXbI BTOPOH MHPOBOH BOHHHI. C Hee MbI H Hau- 
HeM Hallie 3HAKOMCTBO C aTOMHBIM Opy2KHeM. 

OcHOBHawA 4YaCTb aTOMHOH OOMObI — AZepHoe «roprouee», 
WIM, Jyulie CKa3aTb, 3apAw AMepHOrTO B3pbIBYAaTOTO Bellle- 
CTBa, ATOMHbIe Apa KOTOPOrTO cNOCcOOHbI AeMTbCA NOX BO3- 
eHCTBHeEM HeHTPOHOB H BBIZeIATbh MpH 9TOM CIrpOMHy!0 
SHEprHbo. | 

AnepHpim BB B aTOMHOH OomMGe MoryT ObITb BCe TPH 
Bua AepHoro «roproyero» — ypaH 235, nayToHHH 239 x 
ypaH 233. 

MsBpecTHo, TO MeppanA aTOMHaA 60MOa, COpoieHHanA aMe~ 
pHKaHwaMu B 1945 rozy B AnonHHH Haz ropoxom Xupocuma, 
6blla CHapaAxKeHa ypaHoM 235, a BTOpasd, cCOpolwleHHad Han 
roponom Haracaxku, — liyTtonvem 239. B Hactosulee BpemaA 
B KayecTBe AgepHoro BB ucnoub3yioT rlaBHbIM o6pa30M 
NyTOHHH 239, mpov3BoOAcTBO KOTOporOo jeweBe, eM 
ypana 235. | 

IjenHaa peakuHaA (eCAH HMMeeTCA BMOUHE onpesemweHHoe 
KoNYeCTBO AnepHoro BB) MpoteKaeT HCKJIOUHTeIbHO ObI- 
CTpO, 348 HHYTOKHO Mable JOH CeKyHOH. 3a 3TO BpeMA 
BbINeIAeCTCA OTpoMHand 9Heprua. []lponcxoguT He cmoKoHHoe 
«ropeHHe» sepHoro «ropiouero», a B3PHIB KOJIOCCaJIbHOK 
CHJIBI. 
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Jlia B3pstpa sAdepHoro «roployero» HeOOXOAHMO BO3zeH- 
CTBHE H€HTPOHOB, KOTOPble HrpaloT B AaTOMHOH Oom6e poub 
Kanciovia-meToHaTopa. LlemHaa smepHawn peakiHa, HavaTas 
HeHTpOHaMH, MOHAeT asiblile cama No ce6e, pasBuBascb MO0- 
ROOHO rposHOH MaBuHe, HH3BepraloulelicA Cc ropHl. 

Cyula B3pbIBa sjepHoro BB B MHJIJIHOHbI pa3 MpeBocxo- 
HT CHJIY B3pbIBa APYrHX B3pbIBYAaTHIX BelecTB. Hanpumep, 
NpH Je/IeHHH BCex sep aToMos | KHworpaMMa ypaHa 2305 
B TeCYCHHe MHJVIHOHHBIX Joule CCKYHAbI OCBOGOKTaeTcA 3HEP- 
rua, IPHMepHO paBHaA JHEPrHH B3pbIBa 20 THICHY TOHH TPO- 
Tua. []pHuunHy 39TOrO WerKO MOHATb, eCJIH BCIOMHHTb, YTO 
MipH B3pbiBe OObIMHbIX B3PbIBUATbIX BELIECTB MPOHCXOAAT XH- 
MHUeCKHe, a He SAepHble peak, SHEPHA KOTODIX B MMJI- 
JIMOHbI pa3 MeHbIIe SHEPrHH, BbIAeAIOWeHCA Mp AAepHbIx 
peaklUHAx. 

UToObl BbI3BaTb ATOMHBIM B3PbIB, HyKHO HMeTb BIOIHE 
ONpeNeMeHHOe KOAMYeCTBO esIsueroca sjepHoro BB. Hau- 
MeHbuUIee KOIHYeECTBO ARepHoro BB, Heo6xonqHMoe WIA 
B3PbIBa, HA3bIBAIOT KPHTHYeCKOH MaCCOH, WIM KPHTHYeCKHM 
KOIHUeCTBOM. EcaH KkOuIMNeCTBO ypaHa 235 waH NtyTo- 
HHA 239 MeHbIe KPHTHYeCKOH MaCCHI, WelmHad peaKkiaa He 
noumeT. OnpefeteHHa Macca samepHoro BB Heo6xoquMa 
AI TOPO, UTOObI YACIO HEHTPOHOB, BbIACIAIOMLHXCH Mpu pac- 
IeMJIGHHH aTOMHbIX sep, Ou4eHb OBICTpO HapactTado. 
B kycKe, Macca KOTOpOorO MeHbIlle KpHTHYeCKOH, 2TOTO He 
NPOHCXOMUMT: MHOrO HEHTPOHOB YXOANT HapyxXy MO Toro, Kak 
OHH MpPOH3BeLYT AMepHoe MeleHHe, H WellHad peakliMa Mpe- 
Kpaulaetca. 

Ecam ae Macca agzepHoro BB paBHa wau Mpespiuaer 
KPHTHYeCKYWO, TO MOCTATOYHO MOMACTh B Hee CJIY4aHHbIM Helt- 
TPpOHaM, KaK LeMHaA peakHHA HadheT OypHO pa3BUuBaTbcA. 
A WCKaTb Takve HeHTPOHbI He Mpuxosutca. Jia 9TOrO COoBCeM 
He HYKHO MpHOeraTb K TNOMOWIH «AepHOon apTHmepuny. 
Kak ye TOBOpH0ch, B ypaHe BCerga HMeIOTCA CBOOOHBIe 
HeEHTPOHbI, CIMOCOOHbIC Ha4yaTb UeNHylO ANepHy!to peaKkunw. 
Takum o6pa3om, eclH 3apaq aAgepHoro BB paBeu iu rpe- 
BbILMaeT KPHTHYECKYIO MACCY, OH CAMONPOH3BOJIbHO B3DbI- 
BaetcaH. [lostTOMy xpaHHTb Takoe sgepHoe BB MoxHO TOWMbKO 
B HeOOJIBIUHX KyCKaX, Macca KaKOrO H3 HHX ZouKuAa GbITb 
MeHbilie KPHTHYECKOH, 

YrToObl NOuyauTb B3PbIB, MOCTATOUHO COeCAMHUTb BMeCTe 
Mpa (WH OObile) He6ombWUIMX KycKka sgepHoro BB tak, 
uTOOL! HX OOULaH Macca MpeBhICHla KpHTMYeCKyIO. | 
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Orciola MOKHO NOHATD, KaK JOJKHA ObITh ycTpoeHa 
atoMHaa 60M6a. B mpocteliliem cilyyae B HEM LOMKHDI 6bITb 
3aJlOKeHbI BBe 4acTH 3apada AdepHoro BB oTjevIbHO OHH 
oT apyroro (puc. 12). Macca Kako YaCTH 3apAa AoA 
ObITh MeHbile KpuTHyecKOH, a UX OOilad Macca Goble KpH- 
THYecKkol. UTO6bI BbIZBATb B3PbIB, HaO OYeHb OpicTpO CO- 
CHHHTb uacTH 3apama sAZepHoro BB smecte. lain asTon Wea 
B 6omM6e Mo3aiuH KyCKOB ypaHa MomelllawTcaA 3apxAAbl o6bIu- 
HOrO B3pbIBYAaTOFO BellleCTBa, HaMpMMep TpOTHa, HM ycta- 
HOBJIeHO = Ce Ha IbHOe, 
ABTOMAaTHYeCKH eHCT- 
Bylolllee B HYKHbIM MO- 
MeHT B3pbiBaloilee ycCT- 
polictBo. Korga TpoTHJ 
B3pbiBaetca, B 6om6e 
IpOHCXOAMT Kak Obl BbI- 
cTpe oO6eHMH YacTAMH pod 
3apama sagepHoro BB ‘sapad 
pyr Mo Apyry, B pe3yJlb- 

TaTe vero ero Macca CTa- 
HOBHTCA GOvlbine KDHTH- 
ueckoH u anepHoe BB BuewHan OCONOYKG 
B3PbIBaeTCA. amomwo 6om6o! 

Tlouemy HeoOxoHMO = Puce, 12. Tipwnunmuaibyan — cxeMa 
6yicTpoe cOvimKeHHe OT- | — ycTpolicrBa aTOMHOM SomObl. 
JI@JIbHBIX “aCTeH 3apAda 
snepHoro BB? Tlotomy To oT 9TOTO 3aBHeHT OVIHOTA 
IpOTeKaHHA LWenHOH amepHoll peakUMH, a Cie XOBATCJbHO, 
HW MOULHOCTh B3pbiBa. Jteto B TOM, “TO MIpH B3pbiBe 
ATOMHOH OOMObI YaCTb 3apHAwa ALEpHOrO BB pa36pacpiBaetca 
CHO B3pbIBa ellie 10 AeleHuA, MaseKo HE Bce aTOMHbie 
ailpa 3apafwa HeiaTca B Mpolecce p3pbipa. A 9T0, ecTe- 
CTBEHHO, CHW)KaeT 9HEPrHiO B3PbIBa. Uem 6picTpee fa3BH- 
BaeTCA B3PbIB MO CpaBHeHHIO CO CKOPOCTDIO pa36poca, TeM 
6obulad “wacTb 3apAya AREpHOrO BB ycneer pasfeaHTbCca. 
Ecan Mbt 6yem COM KaTb WacTH 3sapiwa anepHoro BB med- 
jleHHO, TO UHCAO Aep, He ycreBIlHx pa3ieHTbCA MOA WeH- 
CTBHeM BTOPHUHbIX HeHTPOHOB, GyfeT OUeHb BeJIHKO. ITO 
OObACHAeTCAH TEM, UTO WeNHaA peakUMA B AJCPHOM roproueM 
HANHHaeTCA elle MO TOrO, KaK OTAeAbHbIe ero YacTH coeiH- 
HATCA Apyr Cc ApyroM, TO ecTb B MOMECHT, Korf@a OHH pa3sie- 
JICHb] elle HEOObIUHM MpOMeXKYTKOM. B 9ToM calyuae aTOM- 
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Had 60M6a BewleacTBue neperpeBa MOXKeT pa3pylinTpca Ha 
YaCTH HE B30PBaBIHCcp. 


Kycku sgepHoro BB x 3apaq O6biunoro BB c p3ppiBate- 
eM NOMeULalOT B TOVICTYIO o6o0"uKy 43 O4eHb Mposduoro, 
SAKEOPO, TYFONMABKOFO CiwlaBa, OTPaxaroulero HeHTPOHBI. 
Takan o6on04Ka HeckombKO 3ae€pKUBAeT MperxTeEBpeMeH- 
HBIH pasneT 3apsya anepHoro BB B MOMeHT B3pbIBa 6oMO6HI, 
4TO Choco6cTByeT 6oulee NOJHOMY MpOTeKaHulo uenHoli sqep- 
HOH peakunu 4, CICROBATeIbHO, YBeJIMYHBAeCT MOLLHOCTh 
ATOMHOrFO B3DPbIBA. IIpexaqespemenHomy pa3sleTy aTomMHoro 
3apxAa B MOMEHT B3pbIBa OOMOBI NpenaTCTByeT TakoKe laB- 
JCHHe, BO3HHKalOllee IIpH B3pbIBe OObIUHOFO B3PbIBYATOFO 
BeULeCcTBa. 


Benwunua KpuTHyeckol Maccp 3apAta satepHoro BB pB 
6oM6ax pa3Hoit KOHCTPYKIUHH MOKeT ObITh paauuHoli. Ona 
SaBHCHT OT MOPMbI 3apsana, OT MaTepHadla, H3 KOTOpOro cyle- 
aHa O6o104Ka 6OMOHI, H OT APyrHx qdaktopos. B yacruo- 
CTH, KPHTHYeCKHE Pa3sMepbl 3apAa MOKHO HECKOJIbKO NOHH- 
SHTb, €CJIH OKPYXKHTb ero B 60M6e OTPpaxkKaTeseM HeHTponos, 
KOTOPLIH BO3Bpallaer SHAYMTCIbHYIO YaCTh BbIICTAIOUWLNX 3 
ypava HeHTpoHoB o6patHo B SOHY AMEPHOHW peakilun, 

Pacuerpi NOK@3bIBalOT, YTO Bec KDpHTHYeCKOll Macc 
ypana 235, umerouieit (opMy Wapa, Momxer coctaBHuth pH- 
MePHO ORHH KusorpamM. Jia mpyrux (OpM aToMUbIX 3aps- 
AOB OH HeCKOJIbKo Oonbuie, OnnaKo MpaKTHyeCKH Bec ssep- 
NOPO 3apAa B aTOMHbIX 60MOax 3HAa4HTeABHO OoMbuIe (OT 
HECKONbKHX KHJIOrPaMM MO HECKOAbKHX secATKOB KHJIO- 
rpaMM). B yem mpnunua storo? B TOM, 4TO XOTA O6O0N0UKA 
ATOMHBIX 60MO6 jenaeTcA H3 TaKHx MaTepHasIoB, KOTOppIe 
oOecneunBaloT ee AOCTATOYWHYIO MpOuHOCTh, yacTh 3apaya 
AnepHOro BB, 3akmiouennoro Bg ATOMHOH O6om6e, Kak yoKe 
FOBOPHAOCh BbILe, He YCMeBaeT BCTYIUTb B ANMEPHYIO peak- 
WHIO H pa36pachiBaetca cuno;j B3PbIBa AO TeIeCHHA BMeCTe 
¢ O6070"KON, 


B wnoctpanuol neuary YKa3bIBaJiocb, UTO B aTOMHbIX 
6omM6ax, cOpomennnix c CaMOJI€TOB B SINOHHH, BEC AaTOMHOrO 
3apana Ob mpennonoxKHTenbHO nopaiaka 50 KyHvIorpamn. 
OOuHi »xe Bec aTux 6om6 cocTaBla oT 4 no 10 Troun. Ta- 
KHM 06pa30M, OCHOBHOM Bec aTOMHOY; OomObI NanaerT He Ha 
€€ 3apAN, a Ha OOONOUKY. Obi Bec COBPe€MeHHbIX aTOM- 
HbIX 60M6 TakxKe AOBOJIbHO BeJIUK — OT HeCKQJIbKHX COTEeH. 
KHJIOPPaMM 2O HeCKOJIbKUX TOHH. | 


72 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


DHepruto B3PbIBa AaTOMHBIX 60M6 O6bINHO CpaBHHBalOT C 
SHeEprveH B3pbIBa TPHHHTPOTOAyOa, WIM, Kak ero elle Ha- 
3bIBaIOT, TPOTHa (TOTa). AMepHKaHCKHe aTOMHBbIe OoMOH, 


=| Apmunnepudckue 
| cxapadoi 





Puc. 13. BoSMOKHbIe BULbI AaTOMHOFO OPyXXKHA B3PHIBHOFO MeHCTBHA. 


c6pomenHbie 8B 1945 rony B SmoHHH, Mo KOMUeCTBy 9SHep- 
rHH, BbINeIeHHOH H3 3apsya agepHoro BB, Onin pasBHo- 
WeHHbI B3pbiBy 20 ThICAY TOHH TpOTHa. Kak roBopsaT, Hx 
TPOTHJIOBbIN SKBHBAJICHT Obl paBeH 20 ThICA¥aM TOHH. 
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TpoTH0Bble 2KBUBAJICHTbI COBPCMeHHbIX ATOMHHIX 60M6 
HaXOMATCA B Mpeseax OT HECKOJIbKHX TbICAY MO HECKOJIDKHX 
COT€H TbICHY TOHH. B WHOCTpaHHOH NeyaTH TpuwBogsTes, Ha- 
NpHMep, TaKHe€ TPOTHJIOBbIe 9KBUBAJICHTbl ATOMHbIX H60M6 — 
2, 15, 20, 75, 100, 200, 500 tEIcay Tout. 

B HacTosllee BpeMA aTOMHOe OpyxKne B3pbIBHOrO Ael- 
CTBHA H3BeCTHO B BHA€ aTOMHbIX, BOJOPOAHbIX 60M6, aTOM- 
HbIX APTHJIJICPHHCKUX CHAapAOB, ‘TOpnel, paker Hw camoue- 
TOB-CHapsaoB (pue. 13). Tlopaxatomee gefictBue Bcex 3THX 
BHUIOB aTOMHOrFO OPyKHA B KAYeCTBEHHOM OTHOLICHUM OJIH- 
HakOBO. Pa3Myve MOKeT ObITb TOKO B MOLLHOCTH BEpbIBa, 
B 34BHCHMOCTH OT BCJIMUHHbI 3apsala, IPHMeHAeMOrO y KaxK- 
MOTO H3 HHX. 

Ilo cBoemy xapakTepy aTOMHOe opyxkue — 9TO opyxKHe 
MaccoBOro YHHYTOmMeHHA. Ero Ha3HayeHHe — HaHeceHHe BHe- 
3aNHbIX yapOB MO KPYNHbIM TIPOMbILJeHHbIM H aTMHUH- 
CTPaTHBHO-NOJIMTHYeCKHM WeHTPpaM B TbLIY MpOTHBNHKA Cc 
Il€JIb1O NOJOPBaTb efO SKOHOMHKY, a TakKe MOLaBHTb MO- 
PaJIbHblii yx HaceeHHA HW BOOPy2KeHHBIX CH. Ito opyxue 
MpeqHasHauaeTcaA TakKe WIS YapoB NO KpyNibIM cKOMe- 
HHSIM BOHCK HM O0eBOH TeXHHKH B HaCTyMaTebHbIxX H O6Opo- 
HUTe@IbHbIX OflepauHAX KAaK CYXOMYTHbIX BONCK, T@K 4 ROeCHHO- 
MOPCKHX CHI, | | 

B nocweqHee BpeMA NOIMTHYeCKHE HM BOeCHHbIe pesdTeAH 
CUA uacto BbIcKa3bIBalOT MBICIb 0 TOM, 4TO ATOMHOe Opy- 
KUNE MOJMKHO HCMONb3SOBATbCA, KAaK OHH BbIparKaloTcs, «B 
TaKTHYCCKHX WeIAX», TO CCTb B PaMKaX OMepalHli Ha MOAX 
CpaxKeHHH M TeaTpax BOCHHBIX MeHCTBHH. 3a 9THM CKDbI- 
BaeTCd *KeaHWe AMCPHKAHCKHX MOHOMOJHCTOB, UTOObI aTOM- 
HO€ OpyKue Hallo CBOe MIaBHOe MPHMeHeHHe Mpexjie Bcero 
B Espone, noqabile OT HHAYCTPHaJbHbIxX WeHTpOB Amepnku. 
Ho Takue IvlaHbl He peadbHbl. Tellepb yKe HeIb39 BOeBATH, 
He NOMBepraicb OTBeTHbIM yRapamM. M ecau umnepnaan- 
CTaMH OyjeT pa3BA3aHa aTOMHas BOHHA, TO OHH JOJIKHDI 
ObITh FOTOBbI K TOMY, YTOObI HCMbITaTh Ha cede Bce nocieL- 
CTBHA 9TOH BOMHBI, BCIO CMY ATOMHOFO OpyxKHGA. 

Copetckui Coos 6opetcsi 3a TO, YTOGbI ATOMHOe OpyxKHe 
ObIIO NOMHOCTbIO 3alipeuseno. TlockobKy coralieHue oO Ta- 
KOM 3alIpellleHHM elle He MOCTHPHYTO, Hallie rocyancTBo 
Asin oOecneyeHuA CBOeH Oe3CcMaCHOCTH BbIHyAAeHO yeATb 
BHHMaHve MpOM3BOACTBY aTOMHOrTO opyxun. B wocieqHHe 
roubl B CCCP Obl Mpou3BeqeHbl ycMeliHble HucnbITaHHA 
ATOMHBIX 60MO HOBBIX THITOB. 
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ATOMHbIH B3pbIB 


B3pbiB aTOMHOH GoMObI MOxKeT ObITb MpPOWSBeAEH B BO3- 
qyxe, Y MOBePXHOCTH 3eMJIM H BOMB, a TakxKe NOT 3eMJIeH 
WH To, BOMOH. CooTBeTCTBGHHO STOMY Pa3JIMYalOT BOSAYyIil- 
HbIM, Ha3@MHbIi H HaBOXHBIM, MOA3eMHbIM H MOABOAHBIA 
p3pbiBbl (pc. 14). [losHakKoMHMCA C HHMH noszpoGuee. 

Bo3AyUlHBIM aTOMHbIM B3PbIBOM Ha3bIBaloT TakKOH 
B3PbIB, KOTOPbIM MpOHCXOAUT Ha BbICOTe HECKOJbKHX COTCH 


MeTPOB OT MOBepXHOCTH 3eMIM (KaK 9TO 6blL10 clelaHo B 
SAnounu) wIH BOLBI. 
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Nodsemuhbiu 63poi6 
Pue. 14. Bub! aTOMHBIX B3PbIBOB. 


Bosdywnell e3poie ~ © Hasemnblll 63pbi6 


Ha3eMHBIM WIK HAABOAH DIM Ha3blBaloT TakOH 
ATOMHBIM B3PbIB, KOTOPbIt MPOHCXOAHT Ha MOBEPXHOCTH 3eM- 
nM WIM BOLbI WM Ke HEBbICOKO Has, 3eM/leH HW Hall BOOM. 

Tloa3@€MHBIM B3PbIBOM Ha3bIBaloT ATOMHbIH B3DPBIB, 
NpOusBeAeHHbIM Mo 3eMieH, a NOBOH bI M — Mpous3Be- 
neHHbI mon Bono. B KaxKOM H3 STHX CJTyUaes mencTBue 
ATOMHOLO B3pbiBa OyAeT Pa3JIHUHBIM. 

B3phB aTOMHOH OOMOH BBOSAYXE (puc. 15) 
CONpOBOKMaeTcA OCMEMHTEIbHO APKOH BCIBILUKOH, KOTO- 
pylo B 3aBHCHMOCTH OT KanH6pa OoM6bI BHAHO Ha paccToH- 
Huu 6omee ueM cTO KHOMeTpOB. Ha MecATKH KHJOMETPOB 
He60 H MeCTHOCTb ocBelllafoTCA B3PbIBOM B HeCKOMbKO pas 
CHJIbHee, YM COVIHIIEM B ACHBIM eHb. SBYyK B3pbIBa ATOMHOH 
6oMOn, HanoMMHaloului CHJIbHBIM yap TpoMa, CVJIbIMeH 
TaKXKe Ha paCCTOAHHH JeCATKOB KHJIOMETPOB. On 3HauH- 
TeIbHO CWIbHee 3ByKa B3PbIBa camo Ooubuloli cbyracHoH 
ABHALLHOHHOH SoMObI. 
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MaeTCA CTONG nbiInK WW AbIMa, 


Puc. 15. Buewnaa Kapruna BO3AYUIHOrO aTOMHOFO B3pbhiBa. 
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B mecré s3pbtha odpasyetca ApKHH OFHeHHEIK wap, ¢d- 
CTOAUIHH H3 PpaCKaJIeHHbIX, OWGHb pa3pexKeHHHIX. H MOTOMY 
merkHx ra30B, OrHeHHbIi Wap 6bICTpO MOAHHMaeTCA BBepX, 
YB@JIHYHBaACh B CBOHX pasMepax. K Kkonuly cBeyeHHA Wap 





Puc. 16. [pu6osHgqHoe o6nako sBosgyliHoro 
ATOMHOTO B3pbIBa. 


MOcTuraeT B MOMepeyHHKe HECKOJIbKHX COTeH MeTpoB. Ero 
BHAHO Ha 6OJIbIIOM PaCCTOAHHH. 

IIpu B3pHBe aTOMHOH GoMObI B TeYeHHe OYeHb KOPOT- 
KOrO Bp€MeHH, 34 MHJIVIMOHHbIe JOJIH CeKYHAbI, BbIMeIHeTCA 
OrpoMHoe KOHYeCTBO SHeprHH. Bowbiilan yactb 3TOH 3Hep- 
ruu (20 80°/o) Bhigensetca B Bue TenmoTH. L[Ipoucxomut 
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MPHOBeCHHOC pce3koe MOBbINeHHe TeMMepaTypbl H JlaBJienls. 
Tak, TeMnepatypa BR WeHTpe OFHeHHOrTO Wapa ocTuraet 
MBJIJIHOHOB rpazlycoB, a BO3HHKalollee pv 9TOM JLaBJeHHe— 
MHJJIHapMOB aTMOc@ep. | 
IloqHHManCb, Wap ObICTpO OCTbIBaeT, CBeYeHHe ero Mpe- 
Kpalilaetca, H OOpa3yetca K.1yOaUleeca AbIMOBOe O61aKO xa- 
pakTepHol rpH6oBuazHOH dopmpl (puc. 16). Ono comepxuT 
OCTHIBaIOWIHe Fa3bl, YaCTHIbI pasWOakTHBHOH TbWIH A Apyrne 
MpOAYKTbI B3pbiBa AAepHoro BB, a Tak»xKe cTO6 MbWIN H 
ibIMa, MOJHATBIX C 3eMJIH. B HEM VHOCHTCA OOJIbIUAaA BONA 





Puc, 17. BHeulHaad KapTHHa BO3AYWIHOTO, HaBOAHOTO HM MosBOAHOTO 
ATOMHDbIX B3PbIBOB. 


IIPOMYKTOB B3PbIBa, HarpeThIX JO OYeHb BbICOKOHW TeMmlepa- 
TYPbI, H Ha MOBeEPXHOCTH 3eMJIH TeMMepaTypa OUeHb ObICTPO 
namaer. 


B TeyeHHe H@CKOJIBKHX MHHYT O6J1aKO ATOMHOFO B3DpbIBa 
NOMHMMaeTCH Ha BbICOTY B HECKOJIbKO KHJOMeTpOB. B 3aBH- 
CHMOCTH OT MOLLHOCTH B3pbiBa H MeTeOpOsOrMyeCKHX yCOBHH 
3Ta BbICOTa MOKET ObITb pa3MUHOH. OOsako Mpu Noybeme 
yYCTOHYMBO cOxpaHseT cBolo rpHOoBuAHyIo dopmy. Winanxka 
efO MOMKeT HMCTb DHAMeTP B HECKOJIbKO kKHIOMeTpoB. Co 
BDe€MeHEM OOJIaKO aTOMHOLO B3PbIBa TepHeT CBOIO XapaKTep- 
HY!O (OPpMY H pacceHBaeTca, Tak BBITVIAAHT B3PbIB aTOMHOK 
OoMObI B BO3Lyxe. 


KaptHHa MOABORAHOTO B3PbBIBa HMeeT HHOH 
Bua (puc. 17). B MoMeHT B3pbIBa NO BOZOK OOpas3yetca ra- 
30BbIH MY3bIPb, KOTOPbIM COCTOHT H3 MpPOAYKTOB AevlIeHHA Be- 
llecTBa AAeEpHoro 3apAda, YaCTH 3apAa, He BCTYMMBLLero B 
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HeMHYIO PeaKIHIO, MpOyKTOB HeMapenua oOonouKH 6om6rt, 
MapOB BOJbl, a Take ra3o0B, OOpa3sylouluxcA pH pasowKe- 
HHH BOAbI. OH HMeeT OUCHb BBICOKY!O TeMMepaTypy H CBe- 
TuTca. JaBlmeHHe B ra30BOM Ny3blpe AOcTHraeT MHMIMapOB 
aTmMocdep. IloqHHMaxcb K MOBeEPXHOCTH BODHI, ras0BblH My- 
3bIpb C OONbIIOH CKOpOCcTbIO pacuiMpaeTca uw Onaromaps 
3TOMY MIPHBOLHT B UABH2KeHHe MaCcCbl BOAbI. OOpasyerca ylap- 
Had BOJHa B BONE, pacipocTpaHArollaAca c O4eHb OOMbIION 
CKOPOCTbIO BO BCe CTOPOHBI. 











Puc. 18. O6uluii Bux patona B3pbisa aTOMHOH OoMG6bI c caMoseTa. 

Ha cHHMKe BHOHD! O6pa3yrouleecn rpHGoBugqHoOe OOaKO HM KOJIbIle- 

oG6pa3Had BOTHa, paCchpocTpaHsAlolWascd MO NOBePXHOCTH MOpA OT 
MecTa B3pbIBa. 


Ham MecToM B30pBaBleHcaA OOMObI B3leTaeT BbICOKO OF- 
POMHBIM cTom6 BodbI uM Mapa. Bricota crom6a MoxeT AOCTH- 
rath Ooulbile KHsoMeTpa, [IlpopBaBluHeca BBePX Lra3bl Oxa- 
*KMLAaloTcA HW O6pasyloT Has BePXHeH YacTbio cTON6a BOLI 
rpu6osuakoe o6ako. O6aKo OBICTPO yBeMUHBaeTCA HU NO- 
-KDPBIBaeT 3HA4HTCJIDHBIN PpaHOH, OHO MOMKeT AOCTHrAaTb He- 
CKOJIbBKHX KHJIOMeETPOB B TlomepeuHHke. Bpicota ero NowbeMa, 
OJHaKO, MeHbILe YEM Mp BO3ZYLIHOM B3pbiBe. OOpatuoe ma- 
eHHe BOJbI BbISbIBaeT B paHOHe B3pblBa TycTOH TyMaH. Ha 
Bone O6pa3yeTca KoObUeoOpa3sHam, ObICTpo paciwApAloMlanca 
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BOHA (e€ HasbiBaiot 6a3ncHOH BONHOl), COcTOALtLad 43 Met- 
KHX KalleweK Bobi. Ilocwe B3pbiBa H3 OOMaKa BbINamaer 
PpaqWOaKTHBHbIH MOK. 

IIpu Mo2BOZHOM aTOMHOM B3pbIBe O6pa3yloTca H O6pI4U- 
Hbl€ BOJIHbI Ha MOBEPXHOCTH BOJbI; BbICOTa HX BOMH3U OT 
ME€CTa B3PbIBa MOMET AOCTHFaTbh JECATKOB MeTpOR. 

BuellHaa KapTHHa MOABO_HOTO aTOMHOrO B3PbIBa BO 
MHOTOM 3aBHCMT OT PulyOHHbI NorpyxkKeHHA GOMO6bI B BOY H 
rlyOHHbI BofoemMa. Tak, eCAM MOMBOLHBIH B3pbIB IIPOH3B0- 


¢ *D0H iW yoap Sari 
dOVTRD! 





Puc. 19. Cpetauiaacn mo.lyccbepa mp Ha3eMHOM aTOMIIOM 
B3PbIBe. 


AUTCH B HermyOoKOM BofoeMe, TO Ha He ero O6pa3yerca 
OoIbillad BOpoHKa. B 3TOM Culy¥ae B BO3AyxXe BMeCTE C BO- 
NOH MOAHMMaeTCH 3HAYHTeIbHOe KOJH4eCTBO rpyHTa. 

CBow ocoOeHHOCTH HM@IOT HA3CMHEIM WH NO Z3eM- 
HbIH aTOMHBIe B3pbiBbl. IIpH Ha3eMHOM aTOMHOM. B3pbIBe 
BME€CTO OFHe€HHOrO Iiapa OOpa3yetcH OrHeHHoe NosyulapHe 
(puc. 19). O6maKo uMeeT TakxKe rpu6oBuaHy dopmy. Pac- 
KaJI@HHbI€e MPOAYKTbl B3PbIBa, HMEIOIIHE OYeHb BbICOKYIO 
TeMIlepaTypy, MpH CONPHKOCHOBeHHH C MOBEPXHOCTbIO 3eMJIH 
pacaBAlOoT BepXHHH COW NouBbI. PacnwiaBAeHHbIM rpyHT 
IlepeMelWHBaeTCA C PaMHOAKTHBHBIMH MpOMyKTaMH eveHHA, 
pasOpacbiBaeTtcA yapHOH BOAHOH, 3apaxKaa MecTHOCTb H 
MeCTHbIe MpeAMeThI B HEMOCpeACTBCHHOH OH30CTH OT MeCTa 
B3pbiBa. [Ip ocTbiBaHHH paciiiaBeHHOro rpyHTa o6pa- 
3yeTCH PaXHOaKTHBHbIi Wak. | 
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TipH Ha3e€MHOM B3pbIBe BO3MOKHO OOpa3z0BaHHe BOPOHKH. 
Pa3Mepbhi BOPOHKH O6yAyT 3aBHCeTb OT MOLIHOCTH OOMO6HI, 
BLICOTbI B3PbIBa Haj, MOBEPXHOCTbIO 3eMJIH H IipOuHOCTH 
rpyHtTa. 

BHelwHHH BH, MOA3eMHOTO aTOMHOTO B3pHIBa BO MHOTOM 
onpefesmerTca TEM, Ha KAKOH Tvy6uHe OT MOBePXHOCTH 3EMJIH 
B30pBatacb 6om6a. IIpu Mano# riy6uHe MpOHHKaHHA aTOM- 
HOH OOMOBI B TpyHT BHeWHAA KapTHHa MO3eCMHOrO aTOM- 
HOrO B3pbIBa 6OyAeT MAaJIO YeM OTMYATbCA OT BHELIHeH Kap- 
THHBI Ha3eMHOrTO aTOMHOrO B3pbiBa. Tay6uHa mpoHuKkaHua 
GoMOLI B IpyHT 3aBHCHT OT BBICOTLI COpacbiBaHHA, THA 
GoM6bl, ee BeCa HM MpouHocTH rpyHTa. Oco6eHHocTaMH NoZ- 
3€MHOFO aTOMHOPO B3PbIBa ABJAIOTCA: BbIGpoc S6owbuwIOrO KO- 
JIM4eCTBa MOPOAbl Ha PaCCTOAHWe MO HeCKOJIbBKMX KHJIOMET- 
poB, O6pa30BaHHe 3HaUNTeJbHOH BOPOHKH. 

TakoBa BHeEWIHAA KapTHHAa ATOMHBIX B3PbIBOB B BO3LYXe, 
Ha 3eMvJle, MOA BOON uv Nos 3emuien. 

Kakosbl Ke OCO6e€HHOCTH JeHCTBHA ATOMHOH 6oMOpI? Ka- 
KHe ABJICHHA COMPOBOKAAIOT ATOMHBIK B3pbIB? IIpH aTOMHOM 
B3PbIBe, TaK Ke KaK WH MPH B3pbIBe OObIMHbIX B3PbIBUATHIX 
BellecTB, OOpa3syetcA yHapHaawr BOAHA MH CBETOBOE 
H3NyueHHe. B 9TOM CXOZHH MexKAY coOoH OObUHEI u 
ATOMHBIH B3pHIBbl. Ho paspylinTebHOe eHCTBHe yapHoH 
BOJIHbl ATOMHOFO B3PbIBa HW 3aKHAaTebHad CMOCOOHOCTh ero 
CBETOBOrO H3JIyYYeHHA 3HAYHTeIbHO OObUIe, 4eM Tipu oO6pl4- 
HOM B3DbIBe. | 

ATOMHBIM B3PhIB OTAMYaeTCA OT OObIMHOTO TeM, YTO, 
KPpOMe yAapHO BOJIHbI H CBeTOBOrO H3JIyYeHHA, OH CONMpo- 
BOKAaeTCA HEBHAHMbIM H3J1YUeHHeM, Ha3bIBaeMbIM TI Pp O- 
HHKalmenH paguaunenw. I[lponnkatwulaa pannaunn 
OKa3blBaeT BpedHoe eHCTBHe Ha OpraHH3M 4eOBeKa. 

_ATOMHBIM B3pbIB OTMHYAeTCA OT OOHINHOTO elle H TEM, UTO 
B paHOHe B3PbIBa HW MO MyTH ABHKeHHA OOlaKa, OOpa30BaB- 
Ierocd MIpH B3pbiBe, MPOHCXOAUT pawuvoaKTUBHOe 3a- 
p aX eCHHE MECTHOCTH, BOJbI, MECTHDIX NpewMeTOB, 6oeBOH 
TEXHUKH HM JONeH, HAXOAAULHXCA BHe yKpbiTHH. PanuoaKTuB- — 
HOe 3apaxKeHHe MpPOHMCXOAUHT B pe3ybTaTe BbINaeHHA Ha 
MeCTHOCTH BeLIECTB, NOJIY4HBINHXCA IIPH ATOMHOM B3DpbIBe, a 
Take BCeACTBHe OOpa3s0BaHHA B PaHOHe B3PbIBa PadHoak- | 
 ‘THBHbIX BelleCTB B MouBe (BOsel) MOR BO3ZeHcTBHeM HeliTpo- 
HOB. PagHOaKkTHBHble BelIeCTBAa ABMAAIOTCH MCTOUHHKOM 
PaqHOaKTHBHbIX H31yYeHHH, KOTOpble, KaK H MpOHHKarolland 
paquvaluA, BPeAHO JeCHCTBYIOT Ha OpraHH3M 4eOBeKa. 
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Takum 06pa30M, B3pbIB aTOMHOH OoMObI CXOZeH Co B3pbi- 
BOM (yracHOH OoMObI B TOM OTHOLUCHHH, UTO HW B TOM H B 
ApyroM cjiyyae B pe3yJIbTaTe B3pbIBa MPOHCXOAMT MrHOBeH- 
HO€ BbIAeeHHe OObWOrO KOJIM4YeECTBA IHEP B HEOOJIbINOM 
mpoctpauctse. [Ipv B3pphiBe d@yracHoh OoMObI SHEpruA BbILe- 
JIAeTCH B P@3yJIbTaTe XHMHMYECKOH peakKUHH, a MPH B3pPbIBe 
aTOMHOH OoMObI — B pe3yJIbTaTe AJepHOH peakWHH, TO eCTb 
peakKUHH eleHHuaA (paciienieHua) OMpemeneHHbIX BHOB 
awep ypaHa win nayTouun. I[pH omMHaKOBbIX KOJIMUeCTBAX 
BeLUECTBA SHEPrHA, BbICBOOOKAaAeMaN MPH MeIeHHN AMep, Kak 
yKe TOBOPH0Cb, B MHVJIJIHOHBI pa3 Ooblle, 4eM 9HeEprHA 
OObI4HOrTO B3pbIBa. MMenHO TakOH KOHWeHTpallueH 2HeEprnH 
H ee ObICTPbIM BbIZeeHHeM (B TeYeHHe MPHOAH3HTebHO O]- 
HOH MHJIJIHOHHOH JOM CeKyHAbI) u OObACHHETCH OTpOMHAaA 
MOLUIHOCTb aTOMHOH OOMOHI. 


YUTO MpOHCXOANT IPH ATOMHOM B3pbiBe? 


Hrak, lip aTOMHOM B3pbIBe B BO3Ayxe OOpa3ylOTCA MOILII- 
Hav yapHad (B3pbiBHad) BOJIHA, CBeETOBOe H3JIyyeHHe, HEBH- 
AHMOe H HEOILyllaeMoe H3JIYYeHHe, Ha3bIBaeMOe MPOHUKAalO- 
ne pawkuauuen, a Take MPOHCXOAMT pavoOaKkTHBHOe 3apa- 
*KeHHE MeCTHOCTH — BOJbI, BO3Ayxa, rpyHTta. M3pectTuo, uTo 
B pe3yJIbTaTe BbIAeICHHA MpH aTOMHOM B3pbIBe OFpOMHOTO 
KOJIMYUeCTBa SHEPrHH TeMNMepatypa B ILeHTpe B3pbiBa OCTH- 
raeT MHJWIMOHOB [pafycoB. ITA UCKMIOUHTEJIbHO BbICOKaA 
TemMllepaTypa H MpHBOAHT K OOpa3z0BaHHlO OFHeHHOTO wWapa, 
ABJIAIOULErOCA HCTOYHHKOM CBeTOBOrO H3/1y4eHHA. 

Harpetble ra3bl, COCTaBJIAIONMe OTHCHHBIH Wap, ObicTpo 
pacluHpAIOTCA, pa3sABMrad OKpyKatoulwH Bo3skyx (BOL, 
IpyHT) WH cKuMaA ero. B pe3ymbTate oOpasyetca yaapHan 
BOJIHa, | 

IIponukatouled paqualuel Ha3bIBaloT MOTOK HeHTPOHOB H 
raMMa-Jly4eH, KOTOPHIM oOOsalaeT OObWOH NMpoHHKatloulelt 
cnoco6xoctpw. Helirpoubl o6pa3yloTca Mp aTOMHOM B3pbiBe 
B pe3yJIbTaTe JeeHHA AMep HM paclipocTpaHAOTCA B BO3SLyxe 
Ha COTHH MeTpoB. ['aMMa-JIy4YH BO3HHKAIOT B MOMEHT B3PbIBa 
rlaBHbIM O6pa30M MpH pagvoaKTHBHOM paciiagze MpOkyKTOB 
heeHuA 3apsyqa agzepHoro BB. Stu «yun, Kak yKe roBopH- 
AOCb, NMOAOGHbI Jy4uam Pentrena. Oxnn pacmpoctpanatotca 
CO CKOpPOCTbIO CBeTa KaK H3 30HbI B3PbIBa, TaK H 43 
PpavoakTHBHOrO OGJlaKa, OOpa3yrolleroca moc/le aTOMHOrO 
B3PbIBa. 
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Puc. 20. AToMHBIM B3pbIB MOXKET HallOCHTD nopaxkKenHa: 
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Kpome Toro, B. palione B3pbiBa u Mo MyTH 1BHKeHUuA OO- 
jlaka, OOpa30BaBillerocn Mp B3pbiBe, BbIlagqaioT (u OOpasy- 
IOTCH) PaAHOAKTHBHbIe BelllecTBA, BCeACTBHe Yero MPOHCxo- 
IMT pawwoakTHBHoe 3apaxKeHHe MECTHOCTH H BO3fLyxa. 

YhapHaxH BOMHA, CBeETOBOe H3B8AYUEHHE, 
MpOHHUKAIOMaH pagkvawuHA H PpaanvoaKkTHUB- 
HOe 3apamKeHHe MCCTHOCTH SABAAWTCA M10- 
pakKawWWuMH WakTOpaMH aTOMHOTrO B3PbIBa 
(puc. 20). Paccmotpum 9TH dakTopbl Ooslee NOApO6Ho. 





Puc, 21. O6pa30BpaHve yaapHOli BOJINbI ATOMHOTO B3pbiBa, 


YfapHaad BOHa — OCHOBHOH MOpakKatoulNl PakTop aTOM- 
HOrO B3pbiBa. Ona mpesmcTaBiseT coOoH O6MacTb CHAbHOrO 
CKATHA BOZBLYXA, PACIIpOCcTpaHAlOllyiocH c OoubUIOH CKOpO- 
CTbIO BO BC@ CTOPOHbI OT LEHTPa B3PbIBa. CxKaTue ObICTPO 
MepemaetcH OT OMHOrO COA BO3SAYXa K Apyromy (puc. 21). 
YUro Ke mowyuaetcs, Korga yAapHasw BOWHa OXORHT AO 
KaKOH-HHOyAb YCOBHOH TOUKH 8B BO3AyxXe? B Heh MrHOBeHHO 
MOBbILIAIOTCH JaBJIeHHe HM TeMMepatypa, a BOSAYX HauHHaeT 
BUraTbca B HallpaBsIeHHH paciipoctpaneHun yapHor 
BOIHbI. SatemM, Korda MPOHT yYHapHOH BOMHB (ee 
NepewqHAA Ppauuila) MpOXOAHT 9STY TOUKY, AaB/lIeHHe B Hex 
MOCTeMeHHO CHUKAaeTCA HW yYepes HeKOTOPOe BPeMA CTAHO- 
BUTCH PaBHbIM aTMOCepHomy. 

B fabHeHwieM MaBsieHHe B 3TOH TOUKe MafaeT HH Ke 
aTMocdepHoro (BO3HHKaeT paspe KeHHe). B 9TO BpemaA 
BO3AYX 30€Cb HauMHaeT ABHaTbCH B HaNpaBJIeHHH, MpOTHBO- 
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MOJIOKHOM HallpaBMeHHio pacnpocTpaHeHHA yAapHou BOVJIHbI. 
Kak TObKO JeHCTBHe NOHWKCHHOrO AaBIeHHA 3aKOHYHTCH, 
MpekpaTHTca WH ABHKeHHe BO3LyXa (puc. 22). | 
TakuM 06pa30M, yapHad BOJHa COCTOHT 43 30H BI 
C#K aTHA (30HA, B KOTOPOH JaBJieHve BbILMe aTMOcdepHoro) 
HM 30HbI paspexXeuHuHA (30Ha, B KOTOPOH aBseHHe 
HuxKe aTMocdepHoro). JlaBuenue Bo3fyxa Bo Ppoute yAap- 
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Puc. 22. Cxema Bo3ayWHol ylapHO BOVIHbI. 


HOH BOJIHbI BOJIM3H WeHTpa ATOMHOrO B3pblBa AOCTHraeT MHO- 
rax Thicdu aTmocdep. Ilo Mepe yasleHua OT WeHTpa B3pbIBa 
aBeHve BO PpoOHTe yAapHOH BOJHI HeMpepbIBHO H O6bICTpO 
nanaer, 

YapHad BOHa aTOMHOrO B3pbIBa Moqob6Ha yAapHor 
BOHe OOHMUHOrO B3pbIBa, Ho OOlaqaeT ropa3qo Oonbuel 
MOUIHOCTbIO. OHa MOKET Ha 3HAYHTeEbHOM PacCTOAHHH OT 
WeHTpa B3PbIBa HAaHOCHTb MOpaxKeHHA JIOQAM, pa3pyllaTb 
COOpyXKeHHA MW TOBpexLaTb GoeBylo TeXHHKY H HMYLIECTBO. 

PacnpoctTpaHaAdCcb BOJIb MNOBEPXHOCTH 3e€MJIH, TaKaA 
yapHad BOJIHa HaNOMHHaeT yparan HeObiBalon cub. [pu 
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BCTpeye ee C Iiperpanon (MmpenmMeroM, BbICTYNalOWHM Had No- 
BEPXHOCTbIO 3€MJIH) BO3HHKaeT Tak Ha3biBaeMoe 2 aB J e- 
HHeE OTP aKeHHA, HM pa3spylWlaloulan CHa yapHou BOJHbI 
Bo3spactTaet B 2—3 pa3a. [loBbllleHve HaBJIeHHA B 3TOM CJy- 
yae OObACHAeETCH CKOPOCTHBIM (BETPOBbIM) HalOpoM uacTHI 
BO3yXa, HMCIOWMX MOCTyMaTebHoe JIBHKeHHE B 30HE CKa- 
THA. OTHM ABeEHHeEM OObACHAeTCA Soba pa3spylaiowlaTn 
CHJla yapHOH BOJIHbI, JeHCTBYIOWeH Ha MpeMeTbI, BO3BbI- 
WaloulvecaA Ha, NOBEPXHOCThio 3e€MJIH HM CTOALMe Ha MYTH pac- 
MIPOCTPaHeHHA BOVIHbI. CileqOBaTeJIbHO, WIA HCKIOUCHHA WIM 
YMeHbINeHHA MWOpakKalollero AeMCTBMA YyapHOM BOVJINbI Ha 
*KHBYIO CHJY H TEXHHKY UX CeAyeT YKPbIBaTb HH2Ke MOBEPx- 
HOCTH 3@€MJIH, B rvIyOOKHX LIeIAX, OKOTIAaX, OIHHarKax, yOe- 
*KuUaX. TlopaxeHuaA uw pa3pyliieHuA MOryT ObITb BbI3BaHbI 
KaK MIpAMbIM, TaK MH KOCBeEHHbIM AeHCTBHEM YAapPHOH BOJIHbI. 
KocBeHHoe JeHCTBHe COCTOHT B TOM, YTO MOpaxKeHHA UH N0- 
BPeKICHHA BbISbIBAeT HE TOJIbKO yapHaw BOJIHa, HO Hu OO- 
JIOMKH Pa3pyWeHHbIX e10 COOPyKeHHH, 30aHHH, AepeBbes, a 
TaKKe JIETALIMe KAaMHH, KOMbH 3€MJIH, OCKOJIKH CTeKJIAa. 

YiapHah BouHa cCNocoOHa HaHOCHTb NOpaxkeHnaA UW B 3a- 
KPBITHIX MOMeLICHHAX, NPOHHKAA TYMa “Yepe3s Wen H OTBep- 
cTna. B HaceJIeHHbIX MyHKTax OT BO3eCHCTBUA YAapHOH BOJIHDI 
MOryT BO3HHKHYTb NOKAPHI B pe3yJIbTATe PaspylleHHA Tleyven 
H MOBpexXTeHHA QJICKTPHYeCKHX H Tra3zo0BbIx ceTeH. [loxKappl 
B CBOIO OYepelb MOLyT CTaTb MNpH4HHOK MopaxkenHa JoleH, 
a TaK}Ke NOP HIM YHHYTOMKEHHA TEXHHKH MW HMYLIECTBA. 

CreneHb NopaxKeHuA TOeH yapHok BOAHOH 3aBMCHT OT 
PaCCTOAHHA WO HeHTpa B3pbIBa, OT NOMOKCHHA YeNOBeKa B 
MOMeHT BO3JCHCTBHA BOJIHbI, OT XapakTepa MeCTHOCTH H 
MpouHocTH ykpbiTHh. YUesoBek, HaxCAAWMHcA MpH aTOMHOM 
BSPbIBe 34 XOJIMOM, B OBPare, JIOWMHe, KaHaBe, MOXKeT He 
HOJIYUHTbh NOpaxkKeHHA; MeKallHH ywelopekK MocTpafaeT 3Ha- 
UMTeJIbDHO MeHbUe, 4eEM CTOAIUHH. HanOonee HagzexKuyio 3a- 
WLHTY JoneH, OoeBoH TeXHHKH HM HMMYLIeCTBa OT yapHor 
BOJIHbI ATOMHOrO B3pbiBa Ob6ecneunBaloT PopTuduKkalivoHHble 
COOPyKeHHA: TPaHuleH, XOAbI cooOmleHHA, ONHHTaKU 
yOexuula. 

CpeaHve H TAKeIbIC TAHKH, a TAKKE OponeTpancnoptTeppl 
H OpOHHpOBaHHble aBTOMOOMIH BeCbMa yCTOHUMBBI NO OTHO- 
WI€HHIO K YAapHOH BovIHe. TarkKeslOe BOOpyKeHHe TaKKe XO- 
PpOUlO BbImepXKUBaeT MeMCTBHe YAapHOH BOMHbI. OHaKO BO 
BCeX CJly4aAX MOCTpadawT HesalMWeHHble BeTalH y o60- 
pyHoBaHze, 
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CamovleTbl, oOco6eHHO ucTpeOuTetH, Oarokapa cBoeH 
KOHCTPyYKUHH MOryT BHIepKaTb MeHCTBHe yapHOH BOVJIHBI 
cpeqHeH MoulHOocTH, Kpynuble caMOvieTb! HMelIOT OOJIbUIyIO 
NOBepXHOCTb, MOABepraloulylocd BO3LeHCTBHIO yAapHoH 
BOJIHBI; BCJICNCTBHe STOO OHH MOryT ObITh ONPOKHHYTHI, OT- 
6poweHbI WH NOBpeKeHHI. 

CkoOpocTb pacnpocTpaHeHHA YAapHOH BOVIHbI 3a4BHCHT OT 
JlaBeHHA BO (bpoHTe yapHoH sBoNHBI. BOnn3n weHtpa 
B3PbIBA CKOPOCTb pacipocTpaHeHHA yLapHOH BOJHbI MpeBbl- 
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Puc, 23. Cxopoctb pacnpocTpaHeHHA yapHO BOJHEI aTOMHOTO B3pbIBa . 
B BO3AYXe, Y 3€MJIH HK Ha MOpe, Mo” BOROR. 


Wlae€T B HECKOJIbKO pa3 CKOPOCTb 3ByKa B BO3Ayxe (CKOPOCTb 
3ByKa B BO3AZyXe paBHa 340 MeTpaM B cekyHAy). Hoc yse- 
JIMYCHHEM PaCCTOAHHA OT MECTA B3PbIBA CKOPOCTb pacipo- 
CTpaHeHHA YAapHoOu BOJIHbI ObICTpO NagaeT. OHH KHJIOMeTP 
yiapHast BOIHa MpoxoguT 3a 2 CeKyHAbl, 2 KHOMeTpa — 
3a 5 cekyHa u 3 KHAOMeTpa—3a 8 cekyHa (pue. 23). 

’ Takum o6pa30M, yBHJeB BCIIBIUIKy B3PpbIBa, MO%KHO ycnerTb 
3aHATb OH KahWee yYKpHITHe (61HHLaxK, HHLY, AMY, KAHa@BY,. 
ROPOHKy H T. I.), HCNONb30BaTb AJIN YKPHITHA JO6yO 
CKslaaKy Me€CTHOCTH HJIM MeCTHHIA MpeqtMeT WH TeM CaMHM 
YMeCHbIUHTh CTelMeHb TopaxkKeHHA yapHOw BONHOH AH 
BoBce ero H36exKaTb. Ec BOIH3H HHKAaKOrO yKpPBITHA HeT, 
TO HY2KHO Jledb Ha 3eMJIO (Ha Nany6y kKopa6a) JHLOM 
BHH3. KuctTH pyK CieayeT ciipatatb nog ce6a. Ia3a HyKHO 
3a4KPbITb. OTO NpeNOXpaHHT OT BO3MOKHOM BPeMeHHOM T0- 
‘TepH 7 H YMECHbIJHT CTeNeHb NOpaxkeHuA yapHon 
BOWHON, 


87 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


FletictBve yapHOu BOJHbI ATOMHOFO B3PHIBa B YCIOBHAX 
ropoma uMeeT cBoH oco6eHHOcTH. PKene306eTOHHbIe CcOOpy- 
*%KeHHA Ooee CTOHKH K BOSMEHCTBHIO yHapHOH BOJIHbI HM MO- 
apoB. CoopyxXeHHuA THKeNOFrO THMa CO CTaJIbHbIM KapKaCOM 
OTHOCHT@JIbHO YCTOHYHBbI K BO3LeHCTBHIO YapHOH BOVJIHbI, HO 

~MmOKap ocma6HeT CTaIbHbIe 3ICMeHTbl TAaKHX COOpyKeHHk 
H MOMKeT MPHYHHHTb pa3pylleHHaA. CoopyxeHuaA JerkKoro 
THMa CO CTaJIbHbIM KapKaCOM, WepeBAHHble MW KHPMHYHble 3)ha- 
HuA Oomee ya3BHMbI. Moctbl o61aqaloT BbICOKOM yCTOHYHBO-- 
CTbIO K BO3JeHCTBHIO yRapHoH BoJIHBI. [lomsemMHanA yRapHaa 
BOJIHa BbI3bIBaeT CHJIbHOe MOBpeKAeHHe Fa30MpoOBOAa, BOMO- 
MpoBofa MW KaHaJIM3allMOHHOH CeTH, HO 3JIEKTPOCeTb MoBpe- 
*KlaeTcH MeHbue. B pe3ybTaTe PpaspblBa Fa30NpoBowa MO- 
ryT BO3HHKHYTb TomKapbl. HeOponupoBanHuble TpaHCnopTHble 
cpecTBa, a TakoKe QICKTPH4eCKHe HM WICKTPOHHbIe MpHOopbi 
BC€X THIOB MOryT ObITb NoBpexkeHb!. Taxenoe O6opy0Ba- 
HHe, Kak, HallpHMep, MexaHHyecKHe CTAHKH, MOTODbI, reHepa- 
TOPbI H T. ., MOKEeT ObITh MOBPEXAeCHO JIETALIHMH OOJIOM- 
KaMH MW 1oKapoM. 

B aMepHKaHCKOH NeyaTH Obl/IH ONyOJIHKOBaHbI HEKOTOPDIe 
pe3yJIbTaTbI BOSLYWHOFO B3pbIBa aTOMHbIX 60MO (Cc TPOTHJIO- 
BbIM 9KBHBaJIeHTOM 20 THICAY TOHH) B SIMOHHH — B roposax 
XupocuMa u Haracaku. Yka3biBaslocb, YTO OYeHb CHJIbHOe 
pa3spylWleHve yapHad BOJIHA MIpOH3BeJIa Ha paccTOAHHH JO 
800 MeTpoB OT STIMMeHTpa ! B3pHIBa OomOnl. Ha yqatenun 1o 
1800 MeTposp Ha6Omtodaslucb 3HAUHTeIbHbIe = pa3pylWeHHs. 
CpeaHve pa3pylleHus, Mp KOTOPBIX CTpoeHve WIM Coopyxe- 
Hvwe He MOKeT ObITb HCNOMb3O0BaHO 6€3 PeMOHTa, Ob Ha 
paccTOAHHH Jo 2,6 KuoMetTpa. He3sHauntTelbHble MoBpexKe- 
HHA B3pbIBHah yYapHad BOJIHa MpousBesa Ha paccTOAHHH 
no 12 u Oomee KHIOMeTpOB. B HeEKOTOPbIX CJly4aAx MeHCTBHE 

 B3PbIBHOH yLapHOH BOJIHbI MOMKeT CKa3aTHCHA KM Ha elle OOWb- 
WWeM paccTOAHHH. 

Bmecte ¢C TeM B OTJ@UJIbHBIX CJYYaHX COXPAaHHWJIHCb WIA 
NOJYUWI JIMMib HE3HAYHTeJIbHble NOBPCKAEHHA COOPyKeHHA, 
pacMOJIOKeHHble B HEMOCPeACTBEHHOH OAH3OCTH OT B3DPbIBa. 
IIpu B3pbiBe aTOMHOH OoMOb! B SMOHMM NOUTH He MOCTpayal 
OHMH MOCT, (CO CTaJIbHbIMH epMaMH), XOTA OH HaxOaHWIca 
MeHee 4ueM B 90 MeTpax oT TOTO MecTa, re B30PBaJlacb 
6om6a. B HeKOTOpbIX CJly4YaHx yleleIH Ha paccTOAHHH 


1 3JnuuwexTp—B AaHHOM cCuyyae MeCTO Ha MOBepXHOCTH 3eMJIH 
WH BOZbl, PaCMOAOKeHHOe HeMOCpeACTBEHHO Ha WIH MOM B30PBaB- 
uleiica SOomMO6oi, 
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300—800 MeTpoB 3e€MJIAHKH, HallOMOBHHY yriyOJIeHHble B 
3eMJIIO HW IIPHKpbITbIe CiloeM rpyHTa TONUMHOK B 45 CaHTH- 
metTpos. He 6nlH paspywieHbl HW MHOTHe ApyTHe Mpounple M0- 
-¢TpoHKu — KMpIH4HBle H 6eTOHHbIe, pacioomwKeHHble He Tak | 
‘JlaseKO OT TOTO MeCTAa, rae B3OPBaJlaCb 6om6a. 
Bcero B XHpocHMa B3pbIBOM OblIO paspylieHo 65 THICAY 
3nanuui “3 90 THicau, a B Haracaku — 90 rpicau “43 56 ThI- 
cay (MHOrHe 3faHHa B Haracaku ObWIH CKPbITb! 3a XOul- 
MaMu). IIpHuMHoH CTOJb 3HaYHTCJIbHBIX paspyleHHu 4H 
2KePTB B STHX TOPOMAX ABKNCh NOMHAA BHe3allHOCTb aTOM- 
Horo HanaweHuA HU OTCYTCTBHE OpraHH30BaHHOH MpOTHBO- 
-aTOMHOH 3aliuTbl. KpomMe Toro, Hao HMeTb B BULLY, TO 
G6oNbUHHCTBO 3LaHull B 9STHX Toposax OblWwiH AepeBAHHHIe, 
HeIIpOUuHble, JerkOH KOHCTPYKUMA KHPIHYHbIe H mpyrue, He 
6bWio OpraHv30BaHHO OopbObl C BOSHMKIUMMH TIP B3PbIBe 
nowapaMu. ITy OCOOeHHOCTh AIOHCKHX TOPOAOB BM yCJOBHA 
ATOMHBIX OOMOapAHPOBOK CvJlesyeT YYHTbIBATb MPH OLCHKe 
nopaxkalowlero AeHCTBHA aTOMHDbIX 6omM6. Ecru 6b B XUpO- 
cuMa uw Haracaku OblIM NOATOTOBJIEHHBbIe yOexkula Min Ha- 
celeHua, HMesacb Obl XOpOWO OpraHHs0BaHHan Il pOTHBOBO3- 
RywHad o6opona H MpoTHBOTOKapHaL OxpaHa, TO KOvIMYe- 
CTBO 2KepTB H MaCcLTaObl pa3spylWieHHit OblIM Obl 3HAaYHTEIbHO 
MeHbIIMMH. | | | 
IIpu B3pbipe aTOMHOH 6oMObI Hay, BOLOH yapHaA BOJIHA 

paciipocTpaHseTca riaBHbIM o6pa30m B Boszyxe. [Ip 9TOM, 
Kak nloKa3aiM HCMbITaHHA aMePHKaHilaMH aTOMHbIx 6om6 
(Cc TPOTHJIOBbIM 9KBUBaJICHTOM 90 thIcay TOHH) B aTose! 
BuKHHH B Tuxom okeaHe B 1946 romy, yHapHan BOuIHa Ip 
B3PbIBe Ha, BOAOH MOKET NOpaxKaTb BOCHHBIC KopaOIH pa3- 
—NHUHBIX KlaCCOB IpHMepHO Ha TaKHX pacCTOHHMAX: Kopa6uH, 
HaxOUAMMecA Ha yasieHHH JO 700-—800 MeTpoB OT OIIH- 
“[eHTpa B3pbIBa, MOryT NOYYMTb TAKeJbIC oppekKeHuA, Ha 
paccrosHun 900—1400 MeTpos Kopa6au MOryT HMeTb Cpel- 
Hue NOBpexKAeHHA, JerkKHe HOBPeKMCHHA MOTYT MOJLYUHTb 
Kopa6AM, HaxoAAulWecd Ha paccTOAHHH AO 1800 MeTpoB OT 
Mecta B3pbiBa. HagcTpowku Kopa6meH MOryT ObITb pa3spy- 
IU@HBI WIM MolyyaT CHJIbHbIe NoBpexkKAeCHHA Ha paccTOAHHA 
mo 1150 MerpoB OT MeCTa B3PbIBa. [loppexeHHA MOuBOL- 
HOH wacTH Kopa6/leH NpH BO3ZYWIHOM B3pbIBe GynyT 3HauH- 
T@JIbHO MCHbINMMH, YM HaBOQHOH. 





1 ATOWJA—HH3MCHHbIA + KOpaOBbI OCTPOB KObWeo6pasHon 
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Ha ucnbiraduax Bp BukYHH TaHKH-H TAKeABIE apTuusie- 
PHHCKHe yCTaHOBKH, HaxOuBlMeca Ha NalyOe Kopa61A Ha 
PaccTosHuu 6onee 500 Metpos oT Mecta B3pbiBa, He nouy- 
WHIM CYINECTBEHHEIX MOBPeKAeHHH (IPH BOSLYWHOM B3pbIBe 
aTOMHOK OomOnl). J[pyrve BHAbI BOOpyxeHuA H GoeBO;t Tex- 
HMKH NOIYYHAH MPH BO3XYIHOM B3pbIBe MOBpexXTeHHA OT 
BOSJ€HCTBHA yapHoi BOJHbI HM CBeTOBOrO H3JIYUeHHA Ha 
OOMbIUMX paccCTOAHMAX OT MecTa B3pbIBa. Bo3zeHcTBHuto 
YAapHOH BOJHBI NoABeprasoch masy6Hoe oO6opyOBaHHe KO- 
pa61a; OcO6eHHO yH3BHMbIMH ABIIAIOTCH AHTeHHEI, ¥ qapuaa 
BOJHa He NPHYHHHa CepbesHbIX NOBpexeHHH MaLUMHaM, HO 
pa3pylueHuA PyHAaMeHTOB yapHOH BOMHOH NoBeO K ipe- 
KpallleHulo HX pabotsl. Cuctema nuTaHHa” KOTJOB, maponpo- 
BOA H KHPNHYHaA OOMHUOBKa KOTJIa TaKKe YA3BUMBI No OT- 
HOUCHHIO K YapHOH BouHe. CBoeBpeMeHHO 3aqpauBaa 
“HOKH, 3AKPbIBAH HWJIJIOMHHATOPbl, MOMKHO YMeHBUIMTb M0- 
BpeCKMCHHA BHYTPeHHHX NOMelleHHH. EctecrBeHHo, uTO crTe- 
NeHb MNOpaKeHHA 3aBHCHT BO MHOTOM 4H OT kslacca 
kopa6va. 

IIpH MOABOAHOM aTOMHOM BappiBe oOpasyetca ylapnan 
BOJIHa B BOMe HM YaCTHYHO B Bosnyxe. YaapHan BowHa B 
BOMe CNOCOOHa HaHeCTH MoBpexeHvHe MOABORHBIM UacTAM 
Kopa6seH, HaXOAAMIMXCA Ha 3HayHTebHOM PaccTOAHHH OT 
W€HTPpa B3pbIBa. OHa ABASeTCA OCHOBHBIM MoparKalollluM 
(bakTOPOM IIpH NOABOAHOM aTOMHOM B3PbIBe. 

Jleictpue Ha Kopa6lb yaapHol BomHBI Np NOABOJHOM 
BSPBIBe BO MHOFOM 3aBHCHT OT TayOuHbI, Ha KOTOpOH mpo- 
MCXOQHT B3PbIB; HMeeT TakKe 3HayeHHe NowOKeHHeE cy1Ha 
OTHOCHTEIbHO HalipaBcHHA BHXKeEHHA yapHoH BOJHHI, 
CTOHT OHO HIM ABHXKeTCA, TAN KOpabaA u T. W. Danube nxo- 
CTpaHHOH MevaTH O pesyJIbTaTax BO3eHCTBUA ONLITHOrO noy- 
BOAHOTO B3PbIBa aTOMHOM 6OMObI (C TPOTHJIOBbIM 9KBHBA- 
NeHTOM 20 TbhICHY TOHH) Ha Kopa6au BOCHHO-MOpCcKoro 
@1oTa NoKasbiBaloT, 4YTO B 30He panuycom 300—500 merpos 
KOpaOJIM BCeX KMaCCOB MOryT MOJYUHTh TAKEMbIe noppexkiie- 
HMA, B 3OHe pawHycom Zo 800 Metpos Kopa6mu MoryT no- 
JY'HTb CHIbHBIC MOBPeKCHHA; B 3O0HE pamHycoM 6Gowee 
800 MeTpos Kopa6uIu MoryT NOJYUHTb pa3sJIM4Hble NOBpexke- 
Huw. TlogBogubie OaKH MOryT NOJIYYATb TAKe/bIE NOBpe- 
*KNCHHA B 30He pafuycom 20 800 merpos. 

HanOoee cHbHbIe noBpexmenus pH MOZBOAHOM 
BSPbIBe NONyYaT MOBOMHbI€E YacTH KOpMycoB Kopa6seit. 
Kotabl H cyQoBbie MaluAbl MOryT uMeTh NOBpexKeHHA; 
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CHbHbIe — no 700 MeTpoB OT eHTpa B3pbiBa, cpeqHHe — 
Xo 800—850 mertpos, serkue — 20 1000 mMertpos. 

Takum o6pa30M, aHHble NMOABOAHOTO B3PHBa MOKa3bl- 
BalOT, UTO XapaKTep H CTeMeHb MOBpexMeHHA KOpabvieH MpH 
JPyTHX OMMHAKOBbIX YCOBHAX 3aBHCHT OT THMa KopaGjA H 
€fO MOMOMKCHHA OTHOCHTeEIbHO MeCTa B3pbIBa, OCHOBHOe OT- 
mMuve B ZeHCTBHH Ha KopaOb NOABOAHOTO B3PbIBa AaTOMHOH 
6oMObI OT BO3AZYWIHOFO COCTOHT B TOM, 4TO B CyYae NOABOI- 
HOrO B3PbIBa He MOMyUaT CHJIbHbIX NOBpexKeEHHH HaCTPOHKH 
Kopa6.1elH, HO NMOBpexAeHHA NOABOAHOK YacTH KOpabuleH OKa- 
SbIBaIOTCH OOJIee CHJIbHbIMH, YEM MPH BO3AYWIHOM B3PbIBe. 

Pa3pyllieHua MOryT Tak>Ke MPpOH3BOZHTb OOVIbINKe BOJIHbI 
BOMbl, BOSHHKAIOULHe MPH MOABOAHOM aTOMHOM B3pbiBe. Takue 
BOJIHbI MOryT pa3pyluHTb SeperoBble HM TMApoTexHHuecKHe 
COOpy2KeHHA, NOTONUTb WH BHIOPpOCHTD Ha Oeper Hebopuine 
cyna. [ip ucnbiranvH aTOMHbIx 60M6 B aTouJe BAKHHH 
MepBad BOVIHa, BOSHHKWaA Yepes 9 CeKYH NOcue B3pbiBa, 
NOwHAIa KOPMy aBHaHocua Ha 14 MeTpoB, a BTOpad, Kak 
MmpesnoaraioT, paspyluuva KopabebHble HaCTPOHKA. 

IIpu BO3AyWIHOM aTOMHOM B3pbiBe HaGsioLaeTca HaHOOMb- 
lad MWOMatb pa3spyleHH NocTpoek HW NopaxkKeHhA Hesalllu- 
: WEHHEIX J02eH. 3aTo Ip Ha3eMHOM B3pbIBe NponcxonzUT 60- 

jlee CHJIbHOe pa3pylWeHHe MpOYHbIX COOpyKeHHHA BOUIH3H OT 
MecTa B3pbIBa. B cHly Toro 4YTO MpH Ha3eMHOM B3pbIBe 
yVAapHanh BOIHa PacliIpOCcTpaHAeTCA TOMbKO B Tomycdepe (Ha 
He6oOIbIUOH Nowa), H36bITOUHOCe AaBleHHe BO dpoHTe 
YapHOH BOJHbI OKa3bIBaeTCA, Kak NpaBHo, 6O/bWIHM, 4eM 
IIpH BO3AYWHOM B3pbIBe. | 

TIpu moa3eMHOM B3pbIBe cO3qaeTCH yHapHad BOJHA B 
rpyHTe, KOTOPad CMOCO6Ha BbISBaATb Pa3pYWUeCHHA HH NOBpe- 
*KCHHA KaK MOA3CMHbIX, TaK H Ha3CMHbIX COOPyKeHHH Ha 
PaCCTOAHHH 10 HECKOJIbKHX COT€H METPOB OT MeCTA B3PbIBa. 
Tipw aTOMHOM B3pbiBe Ha OoublWOH rilyOuHe OT MOBepXHOCTH 
3€MJIH, TIpH IIPO“UHX PaBHHIX YCJIOBHAX, pa3pyllluTesbHOe 
eHcTBHe yapHOH BOJIHBI B rpyHTe 6yfeT NPOABJIATbCA Ha 
6O/IbuIHX paccToAHHAX. Tloq3eMHbIM aTOMHbIM B3pbIB MOET 
CO32aBaTb TakxKe yAapHylo BOJIHY B BO3Ayxe. Paspyluteb- 
Hoe ZeHcTBHe YAapHOH BOJIHHI, CO3ZaHHOM B BO3Lyxe, Oyner 
3HAUHTEJIBHO H3MCHATHCA B 3ABHCHMOCTH OT IVIYOHHBI, Ha KO- 
TOPOH IIpOH3Be7eH ATOMHBIM B3pblB. C yBeH¥eHHeM r1y6HHbI 
pa3spylUHTe/IbHOe AeHCTBHe BO3SAYWIHOH yAapHOH BOJIHbI MO- 
2%KeT YMCHbIUHTbCA HACTOJIbKO, YTO OHA He OyfeT OOMaaTb 
CKOAbKO-HH6yIb 3HAYMTebHbIM adpdextom. 
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Fleo6xoHMO Tak)Ke HM€Tb B BUY, YTO MOAZeCMHbIM aTOM- 
HbIH B3PbIB MOMKET BbIZBATb 3aTOMIe€HHe MOAZEMHbIX COOpy- 
XKCHHH, CCIM TPYHTOBbIe BOJbI HAXOMATCH HerayOOKO OT Mo- 
P€PXHOCTH 3eMJIM. TaKOBO JleHCTBHe yAapHOH BOVJIHBI. 

IIpH aTOMHOM B3pbIBe B BO3AYXe OKOO OHO TpeTu 06- 
HleH 3HEPrHH B3pbIBa BbIZeIAeTCH B BHe CBeTOBOTO 
H3y4eHHA. Hobie MOOBHHBI CBeTOBOH 9HePrHH U3u1y- 
YaeTCH B TeEVeHHe MepBOW CeKYHAbI NOCMe B3pbiBa, a addek- 
THBHOe CBETOBOe H3/1yuelIHe MpoMoKaercH B TeyeHHe He- 
CKOJIbKHX CeKyHA. Cperopoe H3y4ueHHe OFHeHHOro Wapa Uc- 
MyCcKaeTcH ABYMA HMIyabcamu. Tleppati MMNYydbC AHTCA 
HECKOJIbKO OO/lee OJLHOH COTOH AOJIM CeKYHAbl HW COsepoKUT 
OOMbUIOe KOJIHYECTBO yuJIbTpadvomeToBHix smyyel. Bropas 
WacTb CBETOBOTO H3JIYYeHHA, UCIycKaeMawt B TeyeHHe MpH- 
MepHo 3 CeKYHA MH COCTABAIOULaA OObUIYIO UaCTb TeMIOBOH 
SHEPrHH, BbIACIAeCMOH MPH ATOMHOM B3DbIBe, COCTOHT rvlaB- 
HbIM OOpa30M H3 BUAHMBIX MH HH(pakpacublx yyueh. Bropaa 
YaCTb CBETOBOFO H3IYUeCHHA BbISbIBaeT OMKOFH KOMKHOLO M0- 
KpoOBa, a TaKKe MO2%Kapbl, NepBad Ke UaCTb OKA3bIBaeT TaKOe 
eHCTBHe TObKO B PaHOHe SIIMUeHTPa B3PbIBa; 3TO OODbAC- 
HAeTCH TEM, UTO YAbTPadHOJeTOBble YUH CHJIbHO MOPvOlla-: 
IOTCA BO3AYXOM. : 

IIpu NO2BORHOM HM NOA3CMHOM B3PbIBaX CBeTOBOe H3V1y- 
yeHHe KaK MopakalouwwH dakTop He HMeeT MpakTHYecKoro 
3HayeHHA. Iipw nasemMHOM aTOMHOM B3DbIBe JeHCTBHeE CBe- 
TOBOTO H3JIYYCHHA Ha SHAUHTeIbHbIX paccTOAHHAXx OynerT 
MeHbIUHM, YeM MpH BO3SAYUIHOM, TaK KaK OKOJIO MOJOBHHBI 
2SHeprHH CBeTOBOrO H3JIyYeHHA MpH Ha3eCMHOM B3DpbIBe pac- 
XOJLYETCA Ha paciilaBleHHe rpyHTa BOJIM3H MeCTa B3pbIBa, 

OHeEPruA CBETOBOTO H3JIYNeCHHA ATOMHOFO B3pbIBa MOrvio- 
IlaeTCH MOBEPXHOCTAMH OCBeLLaeMbIX TeJI, KOTOPbIe MpH 
9TOM HarpeBaloTcs. CrelieHb HarpeBa 3aBHCHT OT KOJIHUeCTBa 
CBETOBOH 9HeEPrHh, NPHXOAAWeHcCA Ha eAMHHUY Moana 3a 
BpeMs OCBeLeHHA, CBOHCTB MaTepHasia H pa3MepoB (TOJI- 
IILMHbt) Ted. | 

Tloparkatollee MeHcTBHe CBeTOBOFO H3JIYYeHHA aTOMHOro 
B3PbIBa YMCHbIUaeTCA C YBeJIMYeCHHeEM paCCTOAHHA WO MecTa 
B3PbIBa BCJICACTBHE paciipeyeseHHA 9HeEprHH Ha OOJIbLyt1O 
MOBEPXHOCTb, MOMIOWLeHHA WH pacceHBaHHA cBeTa. 

CpBeToBoe H3yueHHe aTOMHOFO B3PbIBa, KaK H COJHeUHDbIi 
cBeT, PACIpOcTpaHAeTca MPAMOJIMHEHHO HW He MpOHHKaeT Ye- 
pes Helpospaunbie MaTepHaabl. Tlostomy smo6an nperpagna 
(cTeHa, MOKpbITHe (opTHpPuKaLNONHOTO CoOopyxKenHA, Opoua, 
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6peseuT, rycroH sec), KoTOpan salliuulaeT OT MpAMoro neii- 
CTBHA CBeTa, HCKIOUaeT OKOrH. O6nrmHoCe OOMyHAMpoBaHHe, 
B 3QBMCHMOCTH OT pacCCTOAHHA OT MeCTa B3pbIBa, 3HauH- 
TEIbHO YMCHbIUUaeT HH NOAHOCTbIO MpeqOXpanAeT OT HeLO- 
CpeACTBeEHHOTO BOSeHCTBHA CBeETOBOrO H3/lyYeHHA Ha KORY. 
Jlio6oe yKpbITHe, salluulaioulee OT yAapHOH BOJIHbI, 3allH- 
llaeT H OT CBETOBOTO H3JIYYeHHA. | 

Hecmotph Ha KpaTKOBpeMeHHOCTh JeHCTBHA, CBETOBOE 
H3yueHHe ATOMHOTO B3PbIBa HaCTOJIbKO CHJIbHOe, YTO CHO- 
CO6HO BbI3bIBaTb y JllOHeH, HaXOJAWIMXCAH BHeE YKPbITHH, 
OXKOPH OTKPLITHIX YYaCTKOB Tea (Ha, We, pyK), OOpa- 
ICHHBIX B CTOPOHY B3PbIBa, H BPeMEeHHOe OCJeMIeHHe, eCJIH 
CMOTpeTb B CTOpOHy B3pbiBa. Houblo MevcTBHe CBeTOBOrO 
H3/IYYCHHA Ha Tla3a 3HAYWTeIbHO CHJIbHee, YEM HEM. 

O>KOrH, BbISBIBAeMbIe CBETOBLIM H3JyYeHHeM aTOMHOTO 
B3PbIBa, HE OTJM4YAIOTCA OT OOBIYHBIX OMOFOB OFHEM WIM KH- 
IIldTKOM. PagmuarioT omorn MepBow, BTOPOH uM TpeTbel CTe- 
tenu. IIpH omworax mepBow creneHu Ha KOKe HaOsMoMaeTcA 
Mokpacueuue, Mpunyxaoctb. IIpu orkorax BTOpou cTreneHu Ha 
NokpacHeBlueH KOxKe BO3HHKAaIOT Ny3bipH. Tpetba cTefleHb 
oxKora xapakTepu3yeTca o6pa30BaHkem 3B. CremleHb oxora 
3aBHCHT OT BP€MeHH BO3JeHCTBHA CBeTOBOTO H3/IYYCHHA HU 
paccTOsHuA Mo MecTa B3pbiBa. Jlioqu, HaXOAMMeCA Ha OT- 
KDPBITOH MECTHOCTH, MOTyT ObITh NOpaxkKeHbl CBETOBbIM H3J1y- 
yYeHHeM Ha TAKOM PaCCTOAHHH OT MeCTa B3PbIBa, HA KOTOPOM 
yoke He elcTByeT MIPOHMKaloulad pafMallda uM ylapHad 
BOJIHa. 

TaxkecTb NopaxkeHuA OpraHH3Ma CBeTOBbIM H3/1YYeHHeM 
3ABUCHT He TOIbKO OT CTeMeHH OmOra, HO H OT Pa3MepOB 
O6OKKEHHBIX yuacTKoB Tesla. Ha creleHb NopaxkeHHA 3aKpbI- 
ThIX YYaCTKOB Tela OKa3bIBalOT H3BeCTHOeC BWIMAHMe WBeT 
ON@XKIbI, ee TOMIMHAa, a TakKe IVIOTHOCTb pHAeraHuA 
K Tey. Jl1oqM, OfeTbIE B CBOOOAHY!O Oe%K Ay CBETIbIX TOHOB, 
MowyyaT MeHbIUMe OMKOFH 3aKPBITHIX YUACTKOB Tela, YeM 
JNO, OMeTbIe B MIOTHO MpHseratolyio ofexKTy TeMHOrO 
upeta. Hago NOMHUTb, YTO MPH O*KOraX KOMKM HeMb3A CPHI- 
BaTb MpHcTaBlly!o K He omexry. Ilopasky B 9TOM cayuae 
HakalblBaioT Mopepx ofexkibl. Hetb3q tTakKe OOMbIBaTb 
O60 KeHHYIO KOKY H PaHbl BOAO MW APyrHMH XKHAKOCTAMH. 

[lon po3aelcTBHeM CBeTOBOrO H3J1YYeHHA ATOMHOYO B3DpbI- 
Ba MOBeEPXHOCTH pa3JIM4HbIX MpeAMeTOB MOryT OOyrHMBaTbCA, 
OMMaBJIATbCA WH BOCIViaMeHATBCH. Bo3MOKHO BOCTVIaMeHe- 
Hue HeEYKPbITOrO JIerKOBO3srOpaeMOrO BOeHHOrO HMyLlecTBa, 
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o6ropanue KPaCKH, OOWHBKH cHreHHi, OpeseHTos HH yexn0R 
Ha Ooepoi TexHuke. BosMoxKHO TaKxKe OOyriMBaHHe OTKpBI- 
TRIX J€PeBAHHBIX YaCTeli BOOpyxKeHUa, TEXHHKH, COOpyKeunht, 
Ha 6M3kux paccrosHusax oT HEHTPa B3PbIBA MOXKeET oOmtas- 
AATRCA MeTaJI. 

CBeTopoe H3qyyeHHe MoxerT BBISBIBATh MO*Kapbl B Jecy, 
CTeMH H HaCeJIeHHbIX MYHKTax, BOCIaMeHaa BaJIG@XKHHK, CO- 
OMY, CyXylo TpaBy. 

B ‘monwn “3 o6ulero KomuuectBa NOrHOWHX MpH aToM- 
EBIX B3PbIBax IpHMepHo 20—30 NPOWeCHTOB yMepJIH OT CHIb- 
HbIX OMKOFOB. 

Tlomxappi, “x PacpOcTpaHeHuHe 3aBHCAT OT MuHorux 
BHCUIHUX NPMYAHH (HamH4He ropiounx MaTepHa10B B paHoune 
E3pbiBa, Moroga u T. 7.). Moro MOKAPOB MOXKeT ObITb BBI- 
SBaHO TaKHMH TIPpHUMHaMH, Kak Pa3pyilleHHe razsonpoBoros, 
neve, 3aMbIKaHHe STEKTPHYECKHX MPOBOROB u Wp. ATOMubIE 
B3PbIBbI B SINOHHH BOCIVIaMeHSIn 6yMary, pona u Apyrne 
Tip€AMeThI Ha paccrosHuy no 1800 METDOB. 

Tlopaxatomee yetictaue CBETOBOrO H3JIYYeHHA B 3HaUH- 
TEIbHOM CTeNeHH 3aBHCHT H OT cocTOSHUA aTMocdepp. Bo 
BPeMA TyMaHa, NOKAA, CHeronana LelictBHe cBeTOBOrO H3J1y- 
YeHHA OyAeT OTHOCHTeENBHO MeHbUIe. 

ATOMHBIM B3pbIB CompoBoxsaerca HeBHAMMbIM H HEOLILy- 
IMaCMbIM H3/1YYeHHeM NpOHHKatouel; paynaunen. [Tpo- 
HHKaloulad PatnaluA mpeslctaBaneT cool motoK raMMa- 
Jyyew HW HelTpouos, HCHYCK@€MBIX B MOMeHT aTOMHOro 
B3pbIBa. OCHOBHBIM HCTOYHHKOM raMMa-JlyueH TpH aTOMHOM 
BSPBIBE ABJIAIOTCH PAaNHOaKTHBHbIe KOCKOAKMY ReneHHA AEP 
aTOMOB ypaHa, HaxOAluMecd B 30He B3PbIBa H PasHoak- 
THBHOM OO6aKke. JletictBHe raMMa-Jlyy¥eH ObICTpO yMeHb- 
IaeTCA CO BpeMeHeM, OOulad NpoOKUTeAbHOCTE eHCTBHA 
raMMa-JlyueH He MpeBpnuaer 10—15 ceKkyHA. MctoawHukom 
HeHTPOHOB MIpH aTOMHOM B3PbIBe ABJIAIOTCA WeAuMeCA 
aipa. Hetitpouuplit notrox pW B3pblBe WeHcTByeT B TeyeHHe 
MONCH CeKYHBI. 

lamMa-syun uv HeHTPOHBI CIOCOOHBI MpoHHKaTp yepe3 
SHAYHTeAbHbIe TOJMLH MaTepHasIoB, NOLO6HO PeHTreHOBCKHM 
“y4aM, KOTOPbIMH MpOCBeYHBaIOT MPH MeLHUMHCKOM o6cJe- 
OoBaHuH. Tlorok stux pentreHoBcKux Jyuen Oe3607e3HeHHO 
MPOXOAHT CKBO3b TeJIO, MaBad BO3MOXKHOCTH Bpayy BHAeTb 
w300paxKenne BHYTPeHHHX OpraHoB u CKeNeTa. TTlqnoxux m0- 
CJIECTBHH OT Takoro O6ayy4eHHA He 6nIBaeT. Ho PeHTTeHOB- 
CKHE JIV4H MOryT NPHYHHHTb OobWOH Bpen, ecaH OpraHH3M 
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fOABEPrHYTbh AIHTEMbHOMY HH kparkonpeniesinouy, HO MOLL- 
HoMy oOOsyyeHuio. BpenHoe mevcTBue MIpOHHKalolleH panna- 
UHH, KaK H PeHTTeHOBCKHX JlyueH, COCTOHT B TOM, 4TO NIpH 
6O/bWOH 103e OHA HapyllaeT HOPMAJIbHYIO MKH3HELeATCJb- 
HOCTb KJIETOK H MO2KET BbI3bIBaTb 3a60/1eBaHHe, KOTOPOe Ha- — 
3bIBaeTCA AyueBow OonesHbio. JlyyeBad 6oe3Hb pa3sBUBaeTCA 
NOcTenmeHHO. TeyeHue Oowule3HH, 3aBHCALlee OT HHAHBUYyavib- 
HbIX OCOOeHHOCTeH OpraHH3Ma, He y BCeX O/MHAaKOBO. Cte- 
MeHb 3a60NeBaHHA Ay4ueBOH Gome3sHbIO OlpelemseTca B OC- 
HOBHOM MOJIyYeHHOH OpraHH3MOM 030 paaquaulun, H3Mepse- 
MOH B peHTreHax }, 

Kak raMMa-JlyuH, TaK HW MOTOK HeHTPOHOB BbI3bIBalOT 
HOHH3aUHIO BelUeCTB, C KOTOPbIMH OHH B3aHMOeHCTBYIOT, B 
YaCTHOCTH HOHH3HPYIOT BO3AYX. 

7lo3a paguaunn B 100—200 pentreHos BbISEIBaeT y He3a- 
INMWeEHHOTO yeOBeKa Jlerkoe 3a6oneBaHHe. I[Ipu ose 
paguaunu cape 200 pentreHoB sly4eBan Ooule3Hb MporTe- 
KaeT TAKeWee. 

OcHOBHBIe MpH3HakH STOH GovlesHH TakKHe: oOmee HeO- 
MOraHuve, OTCYTCTBHE alIMeTHTa, XKeJIYMOUHO-KHINeYHble pac- 
CTPpOHCTBa, MOBLIMeHHaA TeMMepaTypa, yMeHbIUeHHe 4vCca 
GeNbIX KPOBAHbIX UWIAPHKOB, KPOBOTOUHBOCTb KOMKH UH CJIM3H- 
CTHIX O6O004eK, BhIllagqeHHe BOMOC. CoBpeMeHHbie cnoco6bl 
aeyweHuaA syuepow Oowe3HH MOryT OOeCNe4yHTb BbISTOpOBe- 
Hve Jake lipH TaxelohH dopme Ooe3HH. 

Ilo Mepe yHasleHHA OT MeCTa B3PbIBa 103a NpOHHKalollen 
pamvauwH yMeHbilaetca. HekoTopble pacueTbl MoKa3biBaior, 
YTO IPH B3PHIBe aTOMHOM OOMOBI C TPOTHJIOBbIM 9KBUBAaJICH- 
TOM 20 THICAY TOHH OflacHand 03a raMMa-H3Jly4eHHA DAA Op- 
raHH3Ma He3allHUeHHOro yeoBeKa OyeT pacnpoctTpaHATLCA 
Ha paccTtosHHe 20 1400—2000 MeTpos oT 2MHIeHTpa aTOM- 
HOFO B3pbIBa, a MopaxKeHne HeHTpoHaMH — B 30HE paqWycoM 
no 800 MeTpoB oT 2THMeHTpa. 

IIpu nmpoxoxkseHHu uepes sro6ylo cpeyy, B TOM U4HCJIe H 
BO3AyX, HeHTPpOHEI H raMMa-sy4n ocnaOasioTca. [TIpu mpo- 
XOKACHHH Yepe3 Pa3s/IHUHble BeUleCTBa MOTOK raMMa-J1yyeHn 
ocna6uineTcA TeM Oosbille, 4eM MIOTHee BelecTBO. Hamnpn- 
Mep, B BO3Zyxe faMM€a-Jly4H PaclipocTpaHsAIOTCA Ha MHOrHe 


1PenTreHOM HasblBaeTcA Takah 034 U3y4eHHs, KOTOpaA 
co3aeT B OAHOM KyOH4eCKOM CaHTHMeTpe BO3ZyXa Np HOPMaJIbHOM 
AaTMOC(EPHOM AaBeHHH MH TeMMepatype 0 rpanycos npwMepHo 2 Muu- 
Wapaa map WOHOB (HeCyWIHX OAHY ZeKTpOCTaTHYeCKy!O eAHHHLy 3a- 
pada OfHOrO 3HaKa). 
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COTHH Me€TPOB, a B CBHHUe — BCePro JIMIIb HA HeECKOJIbKO CaH- 
THMETpoB, COM rpyHTa TomWMAHOH 14 caHTuMeTpoB, cof 
epeBa TOJUIHHOK 25 CaHTHMeTPOB, COH CHera TOMUMHOH 
OO CaHTHMeTpoB, 6pouA TomUHHOH 2,8 CaHTMMeTpa, coli 
OeTOHA TOUIMHOH 10 caHTHMeTPOB CHM KalOT MOTOK raMMa- 
nayueH B 2 pa3a (puc. 24). 

IIpu Mpoxowk denn yepe3 pasvinuHble BelllecTBa HeliTpoH- 
HbIM MOTOK Tak Ke, Kak H MOTOK raMMa-Jlyyell, ocia6sIAeTCA. 
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Puc, 24. [pouukaiollaa paguanuua (raMMa-ry4H u HeliTpoHb) ocaa6- 
JIACTCH Pa3JIHYHbIMH MAaTepHaiaMH. 


HeutTpoHublId NOTOK HaHOoslee CHAbHO OcMaONAIOT BellecTBAa 
(Bola, Napadun uw Ap.), B COCTAB KOTOPbIX BXOZAT serKuHe 
QIEMEHTbI, HANPHMep BOMOPOR, yraepon u aApyrue. Xoporso 
OCHAOAIOT MOTOK HeHTPOHOB B/laxKHble TPyHTbI, MepesBo, 6e- 
TOH, acQaJibT, Bola. 

Ilion meficTBHeM HeliTPOHOB HepaAHOaKTHBHbe BelliecTBa 
IpyHta (oco6eHHO OooTHCTOrO, MecdaHoro, COJOHYAKOBOrO, 
rJIMHHCTOFO) A HEKOTOPble MeTAaJWIbI IpeBpalllaloTca B pasHo- 
AKTMBHbIe. Takve pafWOakTHBHble BellecTBa epe3 He- 
CKOJIbKO YaCOB MpakTHYeCKH TIpeBpalllalotcA B HepaHo- 
AKTHBHbI[e. 7 

IIpH MOABOAHOM HM MOA3eMHOM B3pbIBaX JelicTBHe Mpoun- 
KalouleH paflvalnu Oyzer He3HayHTeJIbHbIM. ITO OObACHAeTCA 
TEM, 4TO IIPH NOABOAHOM H TOJ3CMHOM B3PbIBax TIOUTH BeCb 
MOTOK TaMMa-JIyueH H HeEHTPOHOB NMorsollaeTcA cpesou, B KO- 
TOPOH ITPOHCXOAHT B3PbIB (BOOK, TpyHToM) 
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Tlosat pamvanuu, KoTopbie Moxtet flostyuHTh westoBeK BO 
Bpe€MA aTOMHOFO B3PHIBa, 34BHCAT B OCHOBHOM OT paccTos- 
HHA JO MeCTa B3PbIBa, a TaK2Ke OT CTeMeCHH 3alllHThI. C yBe- 
JIMYCHHEM PACCTOAHHA LO3bI pawnallau (raMMa-syyueH u HeH- 
TPOHOB) MaaloT oueHb pesko, Jliogu, HaxOMMWIMecA B MO- 
MeHT B3pbfBa B Pa3JIMUHbIX YKDPbITHAX, MOMyuaT MeHbIIHE 
HO3bI paavallWv, YEM JIOQH, HaXOMALIHeCA Ha TOM Ke pac- 
CTOAHHH BHE YKpbITHH. Tak, KpyTOCTH TpaHweH, NOKPbITHA H 
CTCHbI Pa3IHYHbIX POPTHUKAWMOHHBIX coopyxKeHHh, Oponsn 
TaHKOB, KOpllyc KopaOsa, OpoHA apTHAepHickux Oalleu, 
GoeBbIx pyOOK MH WHTOB pe3KO ocma6AloT HeHCTBHe MpoHH- 
Kaloulek paquaunn. YkKpbITHA, 3alllHlalolive oT yapHoli 
BOJIHbI, 3allHilaloT HW OT MPOHHKarouleH pamMalluH. 

Ha 6oesyio TexHHKy MPOHHKaloulad pawwallua He OKa3bI- 
BaeT BpewHoro seticTBHA. Ho ctTekia onTHyeckux mpH6o- 
poB — OHHOKJeH, TabHOMepoB, MaHOpaM, MpulenoB — nog 
WeHCTBHeEM OOJIbIUHX 203 paanalluu (TbICAYM MH JeCATKH THI- 
CH¥Y peHTreHOB) TeMHeloT. MoTonseHKa u toTo6yMara axe 
MpH MaIbix 203ax (2—-3 peHTreHa) 3acBe4uNBalOTCH, T. e. 
Mocie MpOABJICHHA OKa3bIBalOTCA YePHbIMH. 

B 3akqioueHHe PpacCMOTPHM, YTO TaKOe pawvoaKkTHBHoe 
3apaxkKeHve MECTHOCTH H BO3yXa MpH aTOMHOM B3pbiBe. 
BosyxX H MeCTHOCTb B paHoHe aTOMHOrO B3pbiBa H MO MyTH 
ABH KeHHA OOslaKa, OOpa3z0BaBllerocA Mpu B3PbIBe, a TakKKe 
PacnOJOKeHHble BHE YKPHITHH Ha STOM MeCTHOCTH BOOpyxXKe- 
HHe, TeXHHKa, JNOAH WH 2KHBOTHbI€ MOryT MOABeprHyTbeA 3a- 
PaXKeHHIO paHOaKTHBHBIMH BeLIeCTBaMY, 

OTH palHOaKTHBHble BelleCTBa COCTOAT H3 MpOAYKTOB We- > 
AeHHA Aep aTOMOB ypaHa (MIyTOHHA), HCKYCCTBeHHbIX 
PaqHOaKTHBHbIX BeLLeCTB, OO6pa30BaBLIMXCA B MOMEeHT 
B3PbIBa H3 HepaWOaKTHBHbIX BeLICCTB, BXOZHULMX B COCTAB 
O60.104KH OOMOBI, NOUBbI H APyrHX MaTepHaJoB, a TakxKe u3 
YaCTH aTOMHOTO 3apsfia, He BCTYMHBWeH B peakilMio MpH 
E3PbIBe. | 

TlomuMo 9Toro, O60OblIMe KOJIHYeCTBA HMCKYCCTBEHHbIX 
PadWOaKTHBHbIX BelileCTB CO3ZaeT B paHOHe B3PbIBa MOTOK 
HeHTPOHOB (HaBeeHHad PpaAHOaKTHBHOCTb). K TaKHM Belle- 
CTB@€M OTHOCATCA, HallpHMep, paHOaKTHBHbIe U3O0TOMbI 
HaTpHA, KaJIMA H HEKOTOPbIX APYrHX 3JIEMEHTOB, cOepKa- 
IHXCA B BepXHeM CJl0e NOYBbI, B BOe, B Pa3/IHUHbIX MaTe- 
pHasax. | ) 

Xapaktep u CTeNeHb paHOaKTHBHOTO 3apaxKeHHA BO3- 
WyXa HW M@CTHOCTH, a TaKKe PacMO/O%KeHHbIX BHe yKpbI- 
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THM Ha 9TOH MeECTHOCTH BOOPy Kenta, TEXHHKM HU JNORen 34- 
BHCHT OT BHJa AaTOMHOTFO B3pbIBa (BO3KYINHbIH, Ha3eMHbIH, 
NOA3€MHbIN), BEIHYHHbI 3apaga OOMObI H OT MHOFHX BHEeIL- 
HHX IPHYHH (OT pelbeda MeCTHOCTH, OT rpyHTa, OT NOroAbl 
HT. J.). ; 

IIpH BO3HyYUIHOM aTOMHOM B3pbIBe OCHOBHaA Macca 
PaQHOaKTHBHBIX MpOAyYKTOB AeIeHHA sAepHoro «roproyero» 
HOMHMMaeTCH BMeCTe C OOaKOM HM pacceHBaeTCA Ha G0VIb- 
WOH MVOWlatH, He BbISbIBAX 3HaUWTeIbHOrTO 3apaxKeHns 
MecTHOcTH. [Ipw 9TOM palioH B3pbIBa OUeHb GBICTPO CTaHO- 
BUTCH OesonacHbiM. [IpH Ha3eMHOM aTOMHOM B3pbIBe MouBa 
H BOJa 3apaKaiorca ChbHee. B nocesqHeM cJlyyae B palioue 
B3PbIBa BbIMalaeT HECKOJIbKO MPOWeHTOB paHOaKTMBHbIX 
MpOAYKTOB jJ\eJIeHHA, CMeUI@HHbIX C MOHATOH B3DPbIBOM 
MIbIIbIO, B TO BPeMA Kak IIpH BO3AYUIHOM B3pbiBe Ha MoBepx- 
HOCTb 3€MJIH B PaHOHe B3PbIBa BbillagqaeT He Ooee COTHIX 
AO/eH MPpOWeHTa paAMOaKTHBHBIX MpOAYKTOB AeeHHA. Kpome 
TOTO, TIPH Ha3CMHOM B3PbIBe IIpOHCXOMHT Oolee CHIbHOe 
PaqHOaKTHBHOe 3apamKeHHe MECTHOCTH OT HaBeHeHHOH paHo- 
AKTHBHOCTH, IIpeBOCXOAAlLlee MO CTeENeHH UH MIOWLAaNH 3apaxe- 
Hve, KOTOpoe HaOlojaeTcaA Ip BO3YLIHOM B3pbIBe. 

IIpH Ha3eMHOM aTOMHOM B3pbIBe 3HAUHTeAbHaH WaCTb 
PaqMOaKTHBHbIX MPOMYKTOB B3PbIBa CMeLIMBaeTCH C MOYUBOH H 
pasOpacbiBaeTca ylapHou BomHOH. Meakue uacTHUbl nOuBbI 
VBJI€KaIOTCA BOCXOAAWIMMH MOTOKAaMH BO3ayxa B pakHvoak- 
THBHOe OOako. HekoTopaa ZONA pawHOakTHBHbIX MpOyKTOB 
B3PbiBa, OCeBINaA Ha HanOOsIee KPYNHbIX GaCTHWAaX MbWIN, 10 
Mepe TlOJ’beMa oOOJlaKa, BbIMNawaeT U3 HerO Ha 3eMJIIO B 
pavoue B3ppiBa. Bce 3TO ycHIuBaeT 3apaxKeHve MECTHOCTH, 
IipHeraroulen K MecTy B3pbIBa. M no nytw ABM xKeHHA OONaKa 
MpoOKaeTcaA BbINaeHHe PaHOAKTHBHbIX BelllecCTB BMeCTe 
C YaCTHIaMH FpyHTa H IIb. ITO MpHBOANT K OOpa3s0BaHU1o 
padvOakTHBHOrO Clea B BHAe NOMOChI 3apamKeHHOH MeCcrT- 
HocTH. Ha 6ombuieH uacTH 3TOH MOMOCKI 3apaxXeHHOCTb He- 
3HaunTeJIbHad. Ho B OH KahieH K MeCTY B3PbIBa 4acTH 
PpaluoaKTHBHOrO Clea 3apaxKeHHOCTh MOMKeT OKa3aTbCA 
OOJIbILION. | 

BpicTpoMy BbIMaAeHHIO pa/HOaKTMBHbIX BelllecTB H3 06- 
Jlaka clocoOcTByeT ob HW CHeronag. [Ipu 2TomM B 6AM Kalt- 
uleH K M@CTY B3PbIBa 30HE padHOaKTHBHaAd 3apaKeHHOCTb 
MeCTHOCTH MOXKeT 3HAaUHTeIbHO BO3PaCTH, a 3aPaKeHHOCTh 
BO3yxXa, HaOOOpoOT, pe3KO CHH3UTBCA. K HeKOTOpOMy yMeHb- 
IN@HHIO HHTCHCHBHOCTH paMOaKTHBHOTO H3J1yUeHHA MOKeT 
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MpUBeCTH 3HAUMTeAbHBIK CHerotay Mocte B3pbIBAa, eCIH MO- 
BepX BbIMaBINHX HA MeCTHOCTb paNMOaKTHBHbIX BeLIeCTB 
o6pa3yeTca AOCTATOUHbIN 3allMTHbI CIO cHera. 

H3BecTHO, 4YTO pawWOakTHBHble YacTHUbI Sombie 3asep- 
?KHBaIOTCA HA WIeCpOXOBATbIX, H3HOUICHHbIX, MOPHCTHIX H 
BJlaKHBIX NOBepXHOCTAX. OOpauleHHple K MeCTY B3pbIBa M0- 
BEPXHOCTH OObEKTOB 3aparkaloTca Goulbllle, YeM TIPOTHBONO- 
JOKHbIe. BO3MOKHO TaKKe 3apaxkKeHwe BHYTPeHHUX MoBepxX- 
HOCTeH OObEKTOB, CCIM B HHX €CTb UL€JIH, OTKPbITbIe OTBep- 
CTHA, JIIOKH H ABepH. 

SHaUHTeIbHOe BIHAHHe OKa3bIBalOT HalpaBenve u cua 
BeTpa Ha CTeMe€Hb 3apa2XKeHHA OTIEJIBHbIX YYACTKOB ME€CTHO- 
CTH M MOBepxHocTH O6beKTOB. Bo3ayx 3apaxKaeTcA CHIbHee 
Ila M@CTHOCTH, AHICHHOH PaCTHTeJIbHOTG MOKPOBA, B Pe3YJIb- 
TaTe 3HAYHTCJIbHOTO MblNeoOpa30BaHHaA. 

B 30He B3PbiBa OOpa3yloTcCA pawWOaKTMBHble BeLIeCTBA, 
oO6siaqaoulve CaMbIMH Pa3MUHbIMM CpoKaMH «&KH3HH>. Ile- 
pHox nNoypacnaka OMHHX — CeKyHAbI H MHHYTHI, Apyrux — 
UaCbl, TPeTbHX-—— HH UW Mecalibl TlosTomy axe cnycTa 
ROJIFOe BPCMA B TOM MECTE, rae B3IOPBaaCb ATOMHaA 6om6a, 
MOMKHO OOHaPyKUTb PalhOaKTHBHble M3/1yYeHHA. 

[IpH aTOMHOM B3pbiBe Ha BOZe HM NOX BOOM Takxe yCH- 
JIMBae€TCH ONaCHOCTh NOpaxKeHHA paWOaKTHBHbIMH Bellle- 
CTBaMH, KOTOpble OOpasyioTcA B GO/JIbUHX KOHUeECTBAX B 
Bone. [lostomy kKopa6s0 omacHO HaxOZUTbCA omroe BpeMa 
B 3aPaKeHHbIX BORAX (HO MOXKHO NpontTH ASpES Takylo 
30HY). 

IIpH NoxBOXHOM aTOMHOM B3pbIBe O6pa3yerca orpomHoe 
CJIOHCTOKy¥eBOe OOMAKO, M3 KOTOPOrO BbillaaeT paHoaKkTHB- 
HbIH LOK Ab. BOMbWaA YaCTb paWOaKTHBHbIX BeLLecTB, OOpa- 
SYIOWIMXCA MpH MOABOAHOM B3pbIBe, 3aepXHBAeTCA BOON, 
BCJIEACTBHe “EPO OHA CTAHOBHTCH CHJIbHO 3apamKeHHoH. Ecun 
B3PbIB MpOu3OWe BOIM3H Oepera, MOXKeT OKAa3aTbCH 3apa- 
XKCHHOH PaMOaKTHBHbIMH BeWLeCTBaMH WH TpwOpexkuan MeCT- — : 
HOCTb KaK B pe3yJIbTaTe PaHOaKTHBHOrTO OMA, Tak 4H 
BCJICCTBHe BbIOpacbIBaHHA Ha GOeper paswOaKTHBHOH BOBI. 

Takum 06pa30M, MIpH aTOMHOM B3PbIBe MECTHOCTb H pac- 
MOJIO*KeHHOe Ha HEH Boopy Keune, SOoepan TexHHKa H JIOLH 
MOryT MOABeprHyTbCA 3aparxKeHHIO PaMMOaKTHBHEIMH Bellle- 
cTBaMH. HM3aanyyeHHa palHOaKTHBHbIX BeLLeCTB (abpa- 
YaCTHUbI, OeTa-4YacTHLUbl H PaMMa- yan) BP€XHO BO3AeHCTBYIOT 
Ha opraHH3m yesoBeka. IIpu Bo3nelcTBuH 6oOuIbUINX 103 H3- 
AYYeHHA WH NOMaAHHH pPaMOaKTHBHbIX BeUeCTB BHYTPb opra- 
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HU3Ma BO3MOXKHO 3a6oneBaHue slyueBon Oome3sHbioO, KaK H B 
Clyyae MOpaKeHuA MpOHHKalolleh pasnallHen. 


PamwoakTHBHble BeLlleCTBA, MOMAaBLIHe HelMOCcpeACTBeHHO 
Ha KOKY WI Ha CIH3uCTHIC OOOOUKH Ta3, HOCa H pTa H 
JWJIHTeIbHOe BPEMSI He yAaJIeHHble C HHX, MOFyT BbI3BaTb BOC* 
NaeHua u s3Bpt. Tlostomy, MelcTByA Ha 3apaxKeHHOH 
pafHOaKTHBHbIMH BEIeCTBAMH MeCTHOCTH, HeOOXCZMMO NipH- 
HATb Me€Pbl K TOMY, YTOOBI pacceAHHad B BO3Ayxe HW Ha MOo- 
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Puc, 25. Wnanpuayapuple cpeAcTBa MPOTHBOXHMH4eCKOH 3a- 
ULATLI cOgata (cepa) u MaTpoca (cipaBa). 


BePXHOCTH 3€MJIM PaHOaKTUBHAA MblIb He NoMamada Ha OT- 
KPbITbIe yUaCTKH Tella HW BHYTPb OpraHH3Ma. HamexKHOHu 3a- 
IHTOH 30eCb MOFyT CAYKHTb HHAMBHAyaJIbHble CpeACTBa Mpo- 
THBOXHMHUCCKON 3alHTb! (pc. 25): NpoTHBora3, HakKHAKa H 
Iipyrve cllelvabHbie MepbI 3alllMTbI (00 9TOM nowpo6uee 
Mbl TOBOPHM JaJibule). XOPOLMyio 3allHTy OT PaNMOAaKTHBHBIA 
H31yYeHuH OOecneynBaloT GHOPTHPUKALMOHHbIe COOpyKeHnA 
(puc. 26). axe B OTKPBITHIX (POPTHUKALMOHHBIX COOPyxKe- 
HHAX, HallpHMep B TpaHlliee, YPOBHH padHallvu B 10—20 pas3 
HuKe, YeM Ha MOBepxXHOCTH 3eM1N. BoeBpow TexHuke palvoak- 
THBHbIe BeULeCTBa Bpesa He MpHHocaT. UTobbil u36exKaTb N0- 
paxKeHHA paMOakTHBHbIMH BeLLeCTBaMH, HX Hy2KHO OOHapy- 
XKHTb H YalHTb C Tesla, OOMYHAMpOBaHHaA, CHapAxKeHHA, 
OpyxKHA AH OOeBOH TeEXHHKH. 
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OxgHOoH H3 XapaKTepHBIX OCOOeHHOCTeH paMOaKTHBHBIX 
BelIGCTB ABIAeCTCA TO, ITO OHH MOTYT He HMECTb cnenuduye- 
CKOro 3aMaxa, UBeTa H APyrvxX BHeLIHHX MpH3HaKOB, CBOH- 
CTBCHHBIX MHOTHM O60e@BbIM OTPa@BVJISIOULHM  BeLLLeCTBaM. 


OGmywanpoesanne noanocrolo 


Sagepmnsaet anvha-vacthus i 
OKOAO NOAOSHHe GeTa-NaCcTHy 


Anvpa-vactnus gate & 


Geta -vacthuy 


a a 


“Tin 


UF, 


Hopnyc Sponetpancnoprepa, 6ponn Tanna 
NOAHOCTHIO BARQeCPMNBaIOT BALDA-YACTHYUL, 
Gera-4acTHub Hh 4aCTHYHO. bcpamaea dd 


Gavngamen nw yGemnus, NonHocTEto 
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Puc. 26. SauuTHble cBOficTBa pa3/IHUHbIX mperpad OT panHoaKkTHB- 
HbIX H3Jy4eHHH. 


PanMoakTHBHoe 3apaxKeHve OOHAaPyXKHBAaIOT Mp MOMOLLIM 
CHeMHaIbHbIX MpH6opoB, Ha3blBaeMbIX O3HMeTPHYCCKHMH 
npu6opamu. Crenenb paWOakTUBHOrO 3apaxKeHHA MECTHOCTH 
NPHHATO XapaKkTePH3OBaTb MOMLHOCTAMH 203 TaMMa- H 6eTa- 
W3/IYYeHHA y MOBepXHOCTH NOUBbI, H3MePHeMbIMH B peHtTre- 
Hax B ¥ac. B 3aBHCHMOCTH OT CTENeHH palMOaKTHBHOrO 3apa- 
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XKCHHA MECTHOCTH BPeMA AOMYCTHMOrO MpeObiBalina Ha Hew 
MYNOrO cocTaBa 6e3 yillepOa AIA 3020PpOBbA MO*KET ObITb 
pa3HbIM. 

Oco6eHHOCTbIO PpaHOaKTHBHDIX BelLeCTB, OOPa3y!lOULNxcA 
TiIpH ATOMHOM B3pbiBe, ABMAeTCA OLICTPbIH clad HX padvoak- 
THBHOCTH BCJIeACTBHe pacnafla PpadHOaKTMBHbIX BelecTB, a 
TaKKe BCeEACTBHeE CAYBAHHA HX C NOBEPXHOCTH MOUYBHI BeT- 
POM, CMbIBaHHA JOKEM WH MPOHHKaHHA paWOaKTHBHbIX Be- 
iecTB B MouBy. [losTomy Make CHJIbHO 3apaKeHHble yyacTKH 
MeCTHOCTH 4epe3 HeKOTOPOe BPeMA MOCJe 3apaxKeHHA CTAaHO- 
BATCH Oe3so0nacHbIMH. 

B 3aksoyeHHe CaeayeT CKa3aTb, 4TO CTeMeHb BO3ZeH- 
CTBHA NWopamalollux PakTOPOB aTOMHOFO B3pbIBa BO MHOTOM 
3ABHCHT HE TOJIbKO OT XapakTepa B3PbIBa (BOSRYIUHDIK, Ha- 
3E€MHbIH, MOA3eCMHbIH), KalHOpa OOMObI, HO H OT MeTeOposO- 
rHYe€CKHX YCIOBHH A OT pesabedda MecTHOocTH. PaccmMoTpuM 
STOT BOIIpoc Nospobuee. 

Bo3bMeM, CKa>KeM, BO3JVINJHbI aTOMHbIM B3pbB. TIpu 
39TOM, KaK Bbl yKe 3HaecTe, 3apamKeHHe MECTHOCTH B palione 
SNHUEHTpa B3PbIBa OTHOCHTEJIbHO HEBEJIHKO HW HHTeCHCHBHOCTb 
ero ObICTpO yMeHbIaeTcH. B 3TOM cayuae HaHOONbUIy10 
OMaCHOCTb Jit BOMCK, C TOUKH 3peHHA HX NOpaxkenus, Npen- 
CTaBIAeT PalMOaKTHBHaA Mblb, BbINAaMalowlad u3 OOpa30- 
BaBuieroca Ha paHOHOM B3pbiBa TrpHOoBHAHOTO O6saka, 
KOTOPpoe B 3aBHCHMOCTH OT COCTOMHUA aTMoOCciepbl Mepeme- 
laeTCA MO HalipaBJICHHIO BO3YWHbIX TEYEHHH CO CKOPOCTHIO 
BeTpa. B pe3ybTaTe MO HaupaBJIeHHIo ABHKeHHS OG6saKa 
oOpasyeTca Nomoca 3apaKeHusA, MIOTHOCTh KOTOPOrO 3aBHCHT 
OT CHJIbI BeTpa, Yem cHuIbHee BeTep, TeM Gombe 6yzeT 
NAOWalb 34paxKeHHOH MOJIOCbI, HO TEM MeHblUe CTeNeHb 3a- 
paxkeHua., 

IIpH Ha3eMHOM ATOMHOM B3PpbIBe padWOaKTHBHOe 3apaxe- 
HH€ MeCTHOCTH KaK B PpaHOHe B3PbIBa, TaK HM B HalpaBsenHu 
ABHOKCHHA PaNHOaKTHBHOTO OOMaKa OyneT Ooee BbICOKHM, 
€M TIPH BO3AYWIHOM, TaK KaK KOJIMYECTBO MOAHATOH Mba u 
PasMepbl ee YacTHIL OyAyT OObULIMMU, HM MO3STOMY OHH BbIMa- 
YT Ha 3eMJIIO BCKOpe Mocwe B3PbIBa. ITO ocobeHHO oMacHO 
MipH BeTpe, AyIOUleM Ha BOHCKa, TaK KaK B JaHHOM cJlyyae 
HX NOpaxKeHHe PaMWOAKTHBHbIMH BeIMECTBAMH BO3MO2%XKHO 
Wake Ha JOBOJIbHO 3HAYHTeIbHOM PpaCCTOAHHH OT Mecrta 
B3PbIBa. 

Kpome BeTpa, HeOOXOMHMO YHNHTbIBaTh MH TakOit cbaKTop, 
Kak BePTHKa/ibHOe TepeMelleHve BOSAYWHBIX Macc. CHIbHbIe 
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BOCXOMALLHe TOKH BO3yxa CNoco6cTByI0OT ObICTpOMy NOMHA- 
THIO palvOaKTMBHOTO O6JlaKa Ha OoOsblly!o BRICOTY H YCKO- 
pxloT ero paccenBaHue. Ec Temnepatypa Mpw3eMHoro C107 
BO3LyXa C BHICOTOM NOBbILIaeTCA, TO BOCXOAAIIHX TOKOB BOS- 
qyxa He 6ynet. BpipaeT mpoMerKyTOUHOe COCTOAHHE, MPH KO- 
TOPOM TeMMepaTypa B MpH3eMHOM Coe BOsAyxa C BbICOTOH 
He u3Mensetca. IIpu sToM HaOmomaeTcA yCTOHUHBOe PaBHO- 
BeCHe BOSAYUIHbIX MACC, T. e€. 3aCTOM BOsAyxa. ITO BbIZOBET 
JWIMTeNbHBI 3acToH AbIMa M MbIIK, OOpa30BaBIMXCA B 
pesybTaTe B3PbIBa, YTO MOMKEeT 3aTPYAHHTb BoHcKaM lipe- 
onomeHve palioHa B3pbIBa aTOMHOH OomObl. 

Ha noparKatollee JelcTBHe CBeTOBOTO H3JyYeHHA aTOM- 
HOTO B3PbIBa Cepbe3Hoe BIMAHHE OKa3bIBaeT CTeMeHb MPO- 
3pauHOCTH BO3L2yXa B HHKHHX CJIOAX aTmMocdeppl. TymMaH, 
rycTas bIMKa, HU3Kad OOaUHOCTb, a TaKKe OCAAKH B BANE 
CHIbHOrO JOMIA WH CHera pe3KO YMeHbIaloT HHTCHCHBHOCTb 
CBeTOBOFO H3JIVYeHHA, a CJIEMOBATEIbHO, H pawHyc ONACHOCTH 
nmopakennua. Tak, HallpHMep, NOTHIN TyMaH YMeHbUlaeT pa- 
AWyc NOpaxKeHHA CBETOBbIM H3/1yUCHHeM B 2—2,5 pa3a. Bo 
BpeMA O2%K1H, cHeromagoB HM TyMaHOB YyMeHbillaeTcH 
OMaCHOCTb BOSHHKHOBeHHA MOKAaPOB, BbISbIBACMHIX CBETOBHIM 
H3myyeHveM. B cBA3H C STHM CJleLyeT OTMETHTb, TO, 10 LaH- 
HbIM HHOCTPaHHOH MeuaTH, HCKYCCTBeHHOe 3aMbIMeHHe TOTO 
MIM WHOFO yyacTKa CHMKaeT 9PPeKTHBHOCTh JeHCTBHA CBe- 
Toporo H3yueHua. JbiMoBbile 3aBeCbl Kak CPeACTBO 3alMTbI 
OT MOpaxKeHHA CBETOBbIM H3/1yYeHHeM ileslecoo6pa3Ho MpHMe- 
HATb JIA OfpaHHYeHHA 3OHbI MORKAapOB B HaCeJeHHBIX MYHK- 
TaX WIM B palioHaX BadKHbIX COOpy)KeHHH MpH yrpo3e aTOM- 
HOrTO HallaleHuA, a Tak»xKe JA YyMeHbIUeHHA BO3MOKHOTO 
NopaxKeHHA CKOMNJICHHA BOMCK CBETOBbIM H3JIyHeHHeM. 

Jina yctleliHow mpoTHBOaTOMHOH 3alllMTbI HeOOxOAHMO 
VUMTHIBATh H XapakTep OCAaJKOB. 

CyaAbHEIi 2OKAb, NpowleqwHH mocswe aTOMHOFO B3PbIBa, 
CMbIBaeT paHOaKTHBHble BellleCTBa C PaCTHTebHOrO MO- 
KpoBa, CIOCOOCTBYeT MPOHHKHOBeHHIO HX B NOYBy H TEM Ca- 
MbIM YMeHblllaeT CTeMeHb HeNOCpeACTBEHHOrO 3apaKeHHA. 
Tipu CHAbHOM JoxK Le KOHMeHTPalua PalHOaKTHBHBIX BEULECTB 
B BO3saqyxe ObICTpO yMeHbllaeTCA H aTMocdepa Kak Obl OUL- 
ilaeTcd OT HUX. OHAKo TIpu HEGOAbLIOM Worx Le, H OCOOeHHO 
NipH CHerofaye BO BPeMA B3PbIBA, BOSMOXHO CHIbHOe 3apa- 
*KeHHe MeCTHOCTH, Tak KaK Kal 2OKIA WH CHEKMHKH Oy- 
yT 3aXBaTbIBaTb YaCTHUb! PaHOaKTHBHBIX BeIMLeCTB, HOCH- 
WlHecd B BOSAyXe Moce B3pbiBa. B 3MMHee BPeMA CHJbHbIM 
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HM MpOOJOKUTeIbHBIH CHeromat o6sergaeT mpeosomenne 
yuacTKOB ME€CTHOCTH, 3apaKeHHbIX PaMOaKTHBHbIMH Belle- 
CTBaMH. Kpome Toro, ake He3HayHTeIbHBIH co cHera, 
OTpaxkand OObIyIO YaCTbh CBeTOBOTO U3/1y4eHHA, mpeo- 
XpaHAeT JIEFKOBOCHIaMeHAIOUMeCA MpeAMeTbI OT BO3ro- 
paHua. 

XapakTep petbeda MecTHOCTH Tak2Ke OKAa3bIBaeT BIMAHHE 
Ha MNoparkalollee ReHCTBMe yapHOH BOJIHbI, CBeETOBOrO M3avly- 
4€HHA HW PaNMOaKTHBHOTO 3apakKeHua. Tak, Hal paBHHHod, 
Ha OTKPbITOH MeCTHOCTH, rae yapHad BOJHa Mpy ee pacipo- 
CTPpaHeHHH He BCTpeyaeT IIpeNnATCTBHH, co3maeTca Hau6oulb- 
Masa ONACHOCTh NOPaKeHHA MKHBOH CHIbI H TexHHKH. Ha 
CTeMHOH H OCOOeHHO NMecuaHo-MycTHIHHOl MeCTHOCTH pH 
aTOMHOM B3pbIBe BO3MOMKHO NOABIeHHe GOOMbIWOrO KONHYe- 
CTBa PaHOaKTHBHOM MbIIM, KOTOpaA, ocean, 3apaxKaerT Me- 
CTHOCTb Ha 3HAYMTEJIbBHOM YaJIeCHHH OT SNHUEHTPa B3pbIBa. 
XOJIMUCTAaH, CpeqHenepeceyeHHasd MeCTHOCTD yMeHbllaer 
SOHY NOPaKeHHA OT AaTOMHOFO B3pblBa. IIpH 3TOM Ha cKa- 
TaX, OOpalleHHbIX B CTOPOHY B3pbIBa, Te yapHad BOoJIHa 
BCTPevaeT MPeNATCTBHE, CO3aeTCA Oosee BbICOKOe TaBJeHHe, 
d CH€LOBATeJIbHO, H €€ Paspyllalollee WelicTBue OyzeT Ooub- 
IuMM. Ha oOpaTHbix Ke CKaTax MelicTBHe B3PbIBHOH BONHbI 
NOHWKeHO. B MOWMHaX H OBparax, HalpaBlenHe KOTOpbIX 
cOoBNawaeT C pacliIpocTpaHeHveM yapHOH BOJIHbI, BO3MOKHO 
SHANHTeJIBHOe MeCTHOe yBeMYeHHe WaBeHHA. CuJIbHo Mepe- 
C€u€HHaA MeCTHOCTb, H300HJ1yIOllad OBparaMHu Hu 6aJiKaMn, 
HauOoulee CNOcOG6cTBYeT 3alllHTe BOHCK H TeXHMKU OT opa- 
*KCHHA YapHOW BOJIHOH HW CBeETOBbIM H3slyyeHHem. IIpu opra- 
HH34UHH IMPOTHBOaTOMHOH 3aUlHTbl B Tropax HeOOxoJMMO 
YUHTHIBATh BO3MOXKHOCTh NOParxKeHHA BOHCK B pe3sysbTaTe 
OOBaIOB, KaMHeMaoB H CHEXHBIX JaBHH, KOTOPbIe MOFryT 
BOSHUKHYTb Jake MaleKO 3a MpeelaMH 30HbI NMopaxkenus 
ATOMHOH Oom6oi. 

Jlec B 34BHCHMOCTH OT BO3pacTa, FyCTOTHI H Nopoypl e- 
PeBbeB B HEKOTOPOH CTelMeHH orpaHHuuBaeT scdbeKTHBHOCTb 
ATOMHOFO B3pbiBa. Crapbii ryCTO JIMCTBeHHBIi sec, ecH OH 
H€ HaxOMHTCH B HeENOCPeACTBeEHHOH OWIM30CTH OT STMMeHTpa 
B3PbIBa, YMEHbilaeT NOparxkKatoliiee eHCTBue yRapHOH BOJHEI 
H MpeAOxpanAeT OT MNOpaxKeHHA CBeTOBLIM H3JIyYeHMeM. 
B JleCHbIX MaCCMBaX BO3MOX%KHO Tak}Ke YMeHbUIeHHe CTeneHH 
PaXHOaKTHBHOTO 3apaxKeHHA MECTHOCTH 3a cCUeT oce_aHHA 
PaRWOakTHBHbIX BelleCTB Ha KPOHax DepeBbes. Ho xporHpie 
jleca, OCOOCHHO B KapKoe, 3acyluHBOe JeTO, NOL BAAHHEM 
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CBETOBOFO H3JIYYeHHA MOTYT JIerKO 3aropeTbCaA, a NOSTOMY. 
caelyeT H36eraTb pacnoOw1O%KeHHA BOHCK B TaKHX Jlecax. 

TIpupegzemM elle HeKOTOPHIe OMOMHUTeEMbHbIE BaHHbIe O 
nmopaKatwwlux dakTopax aTOMHOTO B3pHIBa (TPOTHAOBbIH 
SKBUBaeHT 20 thIc. TOHH). Ilopaxatoume dakTopbl — yzap- 
Hav BOJIHa, CBeTOBOe H31yyeHHe, MPOHHKalollad paauallua x 
PamWOaKTHBHOe 3apaxKeHHe MeCTHOCTH — eHCTBYIOT HOUTH 
OJHOBPeMeHHO, MpaBaa, C Pa3IHUHOH ANHTeMbHOCTbIO. Pac- 
CMOTPHM, HallpHMep, KaK 9TH (akTOpbl AeHCTByIOT Ha 
OObEKT, PaCNOJIOXHKeHHbIM OT MeCTa B3PbIBA Ha PaCCTOAHUH 
2 KM. CBeToBoe H3uly4eHHe, pacnpoctpansrolleeca mpaktTu- 
YeCKH MIHOBeHHO, eHCTByeT Ha 9STOT OObEKT MepBble 
2—3 cekyHibl. YapHad BoHa ocTHraeT OObeKTa MIpH- 
MePHO 3a 5 CeKYHA MW AeCHCTBYeT OKOO OAHOH cekyHaH. ITpo- 
HHKalolllad pawwalluAa, pacMpocTpanAowlaacaA Take MpakTu- 
YeCKH MIHOBeHHO, AeHcTByeT B TeyeHHe mepBbIx 10—15 ce- 
KyHa. PanwoakTHBHoe 3apaKeHve CKa3biBaeTcaA Ooulee Mpo- 
JOJUKHT@JIbHOe BPeMA. | 

Ha KakoM y/aJleHHH OT MeCTa aTOMHOFO B3pbIBa H Ha 
KaKOH M1OULaqH MpOMCXOAuT Nopaxkenue oLeH MpH aTom- 
HOM B3pHlBe? IIpuH B3pbiBe ATOMHOH G6OMObI, 9KBUBAaJICHTHOH 
20 ThICAYaM TOHH TPOTH1a, OT yAapHOH BOJIHbI TAKeNbIE NO- 
pa?KeHHA BO3MOXKHBI B pagHyce fo 800 meTpoB oT mectTa 
B3pbIlBa Ha MWiOWadqH 2 KBaapaTHbIX KHJOMeTpa. B pamuyce 
no 1600 meTpos Ha MvlolWaqH 8 KBaspaTHBIX KHJIOMeTPOB 
REPOATHbI NOpamkKeHHA cpeaqHeH cTeneHH H B pamuyce 0 
2400 MeTpos Ha HiouwlanwH B 18 KBaaqpaTHbIxX KHAOMeTpOB — 
MopakeHHA Jerkow cremenn. Jlaibiie paguyca 2400 mMetposB 
MOpaxKeHHA JOLeH VapHou BOHOH He HaOsonaeTca. CBe- 
TOBOe H3IyYeHHe MOMKET NPHYHHHTh HE3ALLMULCHHBIM JIOLAM 
nopaxkeHue B paguyce 20 3200—4000 mMetpos, Ha naomlanH 
32 KBapaTHbIxX KHJOMeTpa. BpewHoe Bo3qeHcTBHe mpoHn- 
KalolleH pawvallun CKa3biBaeTca B paguyce no 2000 Mertpos. 
PamwOakTHBHOe 3apaxKeHue MeCTHOCTH Mocie BOSAYIUHOTO 
ATOMHOFO B3PbIBa CpaBHHTebHO HeBeIHKO. Takum o6pa- 
30M, Ha HavOOJbIUHX paCCTOAHHAX OT WeHTpa B3PbIBa Ha He- 
3aUlHULCHHbIX JOLeH OyleT JEHCTBOBATb CBeTOBOe H3IyYeHHe. 
YfapHaaw BOJIHa MoOpamkaeT Ha MCHbIIMX PaCcCTOAHHAX, Ipu- 
yeM ee IPHXOZ B WaHHylo TOUKY HaOsmOMaeTca cllycta HeKo- 
Topoe Bpema. [IpouuKaioulan padHalua NopawkaerT Ha eure 
MeHbIUHX PaCCTOAHHAX OT WeHTpa B3PbIBa. 

OyHako Mopamarolee AeHCTBHe ATOMHOLO B3pbiBa 3HayH- 
‘T@JIbHO MO)MKHO COKPaTHTb HAM YCTPaHUTb COBePIIeHHO, ecH 
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MMe€Tb YKPbITHA H yOeKHIla, MOMTOTOBMeHHbIe C yYeTOM Tpe- 
OoBpaHHi MpoTHBoaTOMHOH 3aluuTH. JlaKe MpH Haxo*KTeHHH 
JOMeH B OTKPHITHIX OKOIIaX, TDaHWeAX H xXOax COOOULeEHHA 
NOJHOTO MpoOpuiA MOpakeHve OT yKa3aHHOrO KalHOpa aTOM- 
HOM OOMObI MOXKeT HaGTOLATbCA Mp BO3LeEHCTBHM CBeETOBOTO 
H31YYeHHA JIMWb Ha pacctosHHu 400 MeTpos, npouuKkalomen 
paqualwH — B pakuyce 0 550 Metpos, a yapHou BOHbI —B 
panyce 20 700—750 merpos. IIpu o6opynzoBaHuH No3sHuHit 
HW paHOHOB pacnouomwKeHHA BOHCK 3aKPbITBIMM yOexKHULaMH 
(KPbITbI OKON HIM yyacTOK TpaHUleH) JHUHbI CocTaB MO- 
KET MOMBEPrHYTbCA MOPaxKeuHio YAapHOH BOAHOH TOJIbKO Ha 
paccTOHHHAX 0 400 M, a MopaxKeHHA CBETOBbIM H3J1yueHHeM 
He OyneT copcem. CTeneHb NopaxkeHHa OZeh NponuKatollen 
panwauveh OyeT 3aBHCeTb OT TOJIUIMHbI coopyxeHusa. 3a- 
WIHTY OT PaNHOaAKTHBHbIX BeLLlecTB, OCETaWULNx Ha Me€CTHOCTb 
Nocle B3pbiBa, OOectiedaT HHAMBHAYyabHble CpelcTBa Mmpo- 
THBOXMMHYeCKOH 3allHTbl (MpoTuBora3, HaKHAKa, UYJKH, 
nepuaTkH). [I[pH oO6opyoBaHvH 3aKPbITHIX yOexKHUL ocTa- 
TOUHOK MPOYHOCTH C NMOKPbITHAMH, CHMKAaOWLMMH O3y Mpo- 
HHKalolleH paqvauuu 0 6e30NacHbIX HOPM, MOXKHO o6e- 
CHeEYMTh HaeKHYIO 3allHTy OT NopaxkeHHA BO3LZYLUIHbIM 
B3PbIBOM Jake BOJIM3H OT INMWCHTPa B3pbIBa. 

TakHM 06pa30M, H OT aTOMHOrO Opy2KHA HMeIOTCH Halex- 
Hble CpekcTBa HM cnocoObl 3ailnTH. Hecmotpx Ha TO 4TO 
aTOMHaA 6OMOa — HECOMHEHHO, MOMLHOe OpyxKue, OHA COBCeEM 
He ABJIACTCH «CBEPXOPyKHEM», TO e€CTb TaKHM Opy?KHeM, 
MpOTHB KOTOPOrO HeBO3MOKHA HNKaKa 3allutTa. 3a nosBle- 
HH€M KaKOrO HOBOPO BHa OpyXkuA BCera CleMOBadla pa3- 
paOoTKa CpeACTB M CMOCOOOB 3allIHTbI, CHHKaBUIKX 3pdpek- 
THBHOCTb 9TOrO opyxkKuA. TloaBseHue aTOMHOTO OpyxKuA MO- 
BIeKIO 3a COOOH aKTHBHbIe W3bICKAHHA CPeACTB 3allHTHI. 
B HacTosllee BpeMA, Kora MopakKalolilad CHJla aTOMHOTo H 
BOAOPOAHOTO OpyxKHA yKe MOCTATOUHO HCCAeMOBaHa, MO2KHO 
TOBOPHTb O HaeKHbIX H CPaBHHTebHO MpoctThlx cmoco6ax 
H cpefcTBax 3aujuTbl. Hayka uw TexXHMKa, M3bICKHBaH cped- 
CTBa MpOTHBOATOMHOH 3allHTbl, HZeT elle Mabie. I]puun- 
MalOTCA He TOJIbKO MePbI HeMOCPeACTBEHHOH 3allMTbI BOHCK 
HW HaCceJIeHHA; pa3spabaTbiBaloTca cnoco6h Oopb6pl c camovie- 
TaMH, YIIpaBJIMeMbIMH CHapxawaMH MW APyrHMH HOCHTeIAMH 
ATOMHBIX 60MO6, a Tak>Ke cMOcOObI BeteHHA GoeBbIX JeHCTBHH 
BR YCJIOBHAX IIPHMeHeEHHA ATOMHOrO OPy KuHa. 

B HacTosllee BpeMA C ATOMHOFO OpyxKuA COpomeHo No- 
KPbIBaNO TAHHCTBEHHOCTH, efO eHCTBHTebHbIe CBOUCTBa B 
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PpeaIbHbie BO3MOXKHOCTH HAMHOTO MpeyBeIMYHBaHCb HMIle- 
pHalucTaMM C LebiO 3alyruBaHwA «yKacaMi» aTOMHOH 
BOHHBI. 

Bo3sMOXKHOCTbh HaHeCe€HHA NPOTHBHHKOM aTOMHbIX yapoB 
BHI3bIBAe€T HEOOXOAHMOCTb MPOBOZUTb OCOObIe MepolpHuATHA 
MO CpbIBy efO aTOMHOFO HallayqeHHH, a TaKKe OPlaHW30BaTb 
NPOTHBOATOMHY!0 3alluTy. BaxkKyylo pOJIb B OTPaKeHHH aTOM- 
HHIX YapOB MPOTHBHHKa BbIMOAHAeT BCH CHCTeMa MPOTHBO- 
BO3LYWHOH OOOPOHHI. 

Meponpuxatua No NpOTHBOaATOMHOHM 3alluTe OCyIecTBAA- 
JOTCH HeMpepbIBHO He TOJbKO BO BCeX BULaX 6Ox, HO H MIpH 
HaxOKeHHH BOHCK B ray6OKOM TbIy. OHH HMeIOT LeubIO 
o6eciieuvTb BOHCKa oT HeMocpeZCTBeHHOrO BO3eHCTBHA 
ATOMHOFO OpyxXHA HW COXpaHHTb UX OoecnocoOHOCcTD. 

Oco6eHHOcTH ZeHCTBUA ATOMHOTO OpyxXuA TpebyivT H OCO- 
ObIX CMOCO6OB 3alHTbl OT Hero. OTH CHOCOObI ROJDKHBI BKJIIO- 
"WaTb B CeO 3alIHTY OMHOBPEMEHHO OT yapHOH BOVJIHBI, CBe- 
TOBOTO H3JIyYeHHA, MpOHHKalomleh pawwalluv, a TakKxKe OT 
BpeMHOrO MeHcTBUA PaHOaKTHBHBIX BeIWeCTB, HaXOAAULMXcH 
Nocie B3PbIBa B BOSLyXe HM Ha MOBEPXHOCTH 3eMJM (B BODE). 

KakoBbl K€ OCHOBHbIe CpescTBa WH CHOCOOb! 3alMTbI OT 
BO3MeHCTBHA AaTOMHOTO opyxHA? I]poTHBOaTOMHad 3allnTa 
BKiouaeT cyelyioulMe MeponpuaTua: 1) onoBellleHHe 06 
OMacHOCTH aTOMHOrO HallaweHHa; 2) MHKeHepHoe OOopyo- 
BaHHe MECTHOCTH B IIPOTHBOATOMHOM OTHOLIeHHH; 3) paua- 
IHOHHaA pa3sBelKa; 4) JMKBHLalHA MOCAeyCTBHH aTOMHOTO 
Hanagenua. [losHakKOMHMCH Cc STHMH MePONPHATHAMH NOL- 
poouee. | 

OnoseulenHe 06 OnacHOCTH aTOMHOTO HanaweHua opra- 
HU3yeTCA C LeIbiO CBOeBPeMeHHOrO MpHHATHA BOHCKaMH 
Mep K OTPa?KeHHIO ATOMHOFO HallaeHHA HW 3all{HTe OT Nopa- 
*Kaoulero elicTBHA aTOMHOTO opyxKHa. JIMYHbIA COCTaB 
ONOBeLLAeTCH YCTAHOBJICHHbIMH CHrHaslaMv NO padvo u Mpo- 
BOJHBIMH CDpeACTBAMH CBA3H; 9TH CHTHaJIbl HEMeJICHHO 
HYOMMpy!IOTCH 3BYKOBbIMH HIM 3PHTeIbHDIMH CHTHaJaMH. 

Kak TOJbKO MOMaeTcH CHrHadl aTOMHOH TpeBOrH, NOspa3- 
Je@ICHHA IIPHHUMAIOT HEMEJVJICHHbIe MEPbI M0 3allHTe OT aTOM- 
Horo opyxXua. BpltowHeHHe 6oeBow 3aauH MpH STOM He 
nmpekpallaetTca. 

B 3TH MHHYTbI HeEOOXONHMO OCOOeHHO BHHMATEJIbHO Ce- 
JUTb 3€ KOMAaHOH, MpHKa3saHHAMH HM CHrHaslaMW KOMAaH Mpa. 
Hano NoMHHTb, YTO OT OPpraHH30BaHHOCTH, ObICTPOTbI A CMe- 
KaNKH BOHHORB 3aBHCHT, Kak OymeT BbINOMHeHa OoeBad 3a- 
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Aaya, KaKOe NOpaxkeHHe HaHECeT ATOMHOE HallaweHHe MpOTHB- 
HuKa. Kpome Toro, He HCKJIO“€Ha BO3MOMKHOCTb, YTO MpH 
aTOMHOM HalaeHHA BOeHHOCAyKalleMy NpusetcnA MpHHH- 
MaTb Mepbl CaMO3alMTHI 6€3 MpeABapHTebHOrO mMpezynpe- 
*K CHUA. | 

ATOMHOe HallaeHve MpOTHBHMKa He MOXKET CAYKUTb OC- 
HOBaHHeM JIA Mpekpatlenua Oon. YcnpiaB uw yBuLeB 
CHrHaJl ATOMHOM TpeBOrH, CJIeMyeT MpHBeCTH B MO/IOmKeHuve 
«HaroTOBe»> HHAUBUAYaJIbHble CpeACTBa MpPOTHBOXHMHYeCKOH 
SallMTbl H MpOLOMKAaTb BbINOIHATD OoeByro 3anayy. HyxHo 
ObITb BHHMATEJIBHBIM, COOMIOLAaTb CMOKONCTBHE, BbhIepKKy H 
OPpraHH30BaHHOCTb; KOMaHANp ykKakeT HanOomee wenecoo6- 
pa3HbIH coco WelcTBuA. 

Ecjim B MOMEHT MlOWa4un CHrHasia Goll He BemeTCA, cenyerT 
NPHHATb Mepbl JIA 3alllMTbI CeOA HW CBOerO OpyxKHA OT Nopa- 
*KEHHA ATOMHBIM B3PbIBOM. OpyWa, TaHKW, CaMOXOZHO-ap- 
THJWJIEPHHCKHe YCTaHOBKH, aBTOMOOHIM Heo6xOmNMO NocTa- 
BHTb B YKDBITHA, 3aHATb NOATOTOBJICHHbIN GOIMHEaK A.M 
yOexkuine. Bxoan NocieqHHM B 61MHaaxK (yOexKuule), HYKHO 
3A€KPEITh 34 COOOK WBepb HH IIPHKPbITb BXOJL LMTOM; B y6e- 
*KUULE MEPeKPbITb DbIMOXOA uw BO3ayx0BON. Bo u36exaHHe 
mowKapa ClekyeT MOTaCHTb KeEPOCHHOBbIe MaMIIbI HW OFOHb 
B meuy. | 

Ec MOrOTOBJIeHHBIX YKPbITHH B MOMeHT momadH 
CHTHalla aTOMHOH TPeBOrH HeT, HY2KHO UCMOIb3OBaTb AIA 
YKpbITHA MOOylo CKaKy MeCTHOCTH WIM MeCTHBIM npemmer. 
He Hao OCTaBAATb BHeE YKPLITHA CBOe OpyxKue, MpH6opHl, 
paqvOCcTaHUMlo, a 3aXBaTHTb HX Cc CO6OH B yOexKulle; BO3ro- 
paeMble JleTaJIHW TEXHHKM, OCTABJIeCHHbIe BHe YKDBITHH, aA 
3alllHTbl OT CBETOBOTO H3IYYeHHA Halo HaKPbITb OpeseHToM HU 
yexJiaMH. Ha Maple mo curHaJly aTOMHOM TpeBorn ABMKe- 
He He Mpekpalllaetca. BonuTenu 3aKpbiBaloT KaOuHy (s0K, 
*KaJIO3H) WH COXPaHAOT CBOE MECTO B KOJIOHHE. 

OT NopaxkeHuaA pawvOaKkTHBHbIMH BELLeCTBAMH H OT BO3- 
WeHCTBHA CBETOBOPO H3IyYeHHA HadeKHO MpehoxpaHAloT HH- 
AUBUAyaJIbHble CpeCTBa MPOTHBOXHMNYeCKOH 3allluTEl — 
MPOTHBOa3, 3alMTHbIM KOCTIOM, HaKHKa, 4YJIKH H epyarKH. 
IIpotupora3 MOHOCTbIO 3alllullaeT BOMHa OT Monananua 
PaMMOaKTHBHBIX BeLLeCCTB BHYTPb OpraHH3Ma H OT 3apaxKeHua 
KOMKHbIX HOKPOBOB TOJIOBbI. SaulMTHbIH KOCTIOM — HakuJdkKa, 
UyJIKH, NepyaTkw — MpefoxpaHAeT OTKPbITHIe YUACTKH Tea, 
OOMYHAHpOBaHHe, OOYBb HW CHapsaxKenue. Tlomumo rTa6enb- 
HbIX HHMBHAYaJIbHbIX CPeACTB 3alllMTbl, MOKHO c ycnexoM 
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Hcflostb3oBaTb tofipytititte cpéiersa, TAKHe, Kak ftosiorertité, 
HOCOBOM MaTOK, MapJio (JIA 3alMTHl OpraHoOB AbIxXaHua), 
Ope3seHT, MeWIKOBHHY, poromKy, MATH HW3 COJIOMBI, KaMbIlilila, 
BETOK (JWIA 3alllMTbl OOMYHAHpOBaHAA WH OOyBH). | 


Uro6nl HawexKHee 3allHTHTb CeO oT CBeTOBOTO H3/1y4e- 
HHA, HeOOXOJHMO YKPbIBaTb O6HaxKeHHble yacTu Tea, JIto- 
6aa Mperpaya, 3auiMulad OT MpAMOrO AeHCTBUA CBeTa, NOA- 
HOCTbIO HCKOUaeT OKOrH. KpytToctu TpaHweu, NOKPbITHA H 
CTCHbI PaSMHUHEIX OGOPOHHTeIbHBIX COOPyKeHHH, a TakxKe 
6pona (TaHKOB, CaMOXOJHBIX apTHJepHHCKHX yCTaHOBOK 
HT. 2.) pe3Ko ocma6sioT Hw elcTBHe MpOHHKaiollen 
paqHallHu. | 

Haxonacb B O6OpOHe, BOHHbI JOJKHbI 3a01aroBpeMeHHO 
yKabIBaTb Goenpinachl, roprovee A CMa30UHbIe MaTepHaJbl, 
MpOMOBOLCTBHe MH (bypax B 3alllHTHble COOpyKeHMA HW YKPBI- 
THA, B CiellHasIbuble HHWH. HocuMbIi 3amac NPOMOBObCTBHA 
NoA%KeH GObITh 3aBepHyT B 2—3 cHOA MIOTHOH OyMaru HH 
TKaHH. 


Oco6ple Mepbl IPHHHMAIOT Aid TOTO, UTOObI YMeHbLIHTb 

gapaxkeHve pafHOakTHBHBIMH BellleCTBaMM KopaOeJbHbIX MO- 
MeILLeCHHH H TeXHHKH. Jia sTOrO Mo CHrHaJly TULATeIbHO 3a- 
ApauBaioT BCe MpHeMHbie WH BHIBOMHbI€ BEHTHJALHOHHHIC Ka- 
HaJIbl, BC JIIOKH, HJJIIOMMHATOpH, ZBepv, FOPAOBMHHI (TMocse 
ATOMHOPO B3PbIBa HCHOJIb3YIOT CIeWHaIbHY!O BeHTHJIALHIO C 
(bHJIbTPaMH-NOrsoTHTeAMH). BoopyxkeHHe H MaTepHaJbHan 
UaCTb OTKPHITHIX OoeBbIX MOCTOB MpeOXpaHAOTcA C I0- 
MOLUbIO Ope3CHTOBbIX YeXJIOB. 
- Xapaxtep gelicrBHa mocae CHrHalla aTOMHOH TpeBorH 
ompememsetca Soesot samaye. Tak, ecam modpasemeHHe 
HAXOMTCH B HACTyMeHHH, TO JTy4llMM cmoco6om elicTBHH 
nmocne curHata OyweT lo MpHKa3y KOMaHAupa CTPeMHTeJIb- 
Hoe C6lmKeHHe C MPOTHBHHKOM. OTO MOMKeT NPHBecTH K 
TOMY, YTO MPOTHBHHK OTKaKeTCA OT MpHMeHeHHA aTOMHOTO 
OpyKHA. 

Kak jelHcTBOBaTb Mp aTOMHOM HalayeHHH, BO MHOTOM 
Take 3ABHCHT OT TOrO, Kakylo OoeBylO 3afayy BHIMOIHAeT 
Mogpasiemenve HAH OTZebHble BOHHEI, [Ip 9TOM KaxKAbili 
Comat MOJKeH 3HaTb, 4TO RelicTByA ObICTpO, CNOKOHHO ¥ 
HaXOAUMBO, OH MO KET CBOCBPCMEHHO ‘3aHATb TakOe NMOdJO- 
*KeHHe, KOTOPOe 3HaYHTeIbHO YMeHDILIMT CTeMmeHb mNopa- 
*KeHHA. 

He Hano 3a6nIBaTb H Apyroe — 3a aTOMHbIM HallaqeHHeM 
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fipOTHBHUKa, Kak [IpaBusio, mociexyer ero ataKa. Tostomy 
HeOOXOAHMO BecTH Heocla6HOe Ha6mIOMeHwe 3a MpOTHBHH- 
KOM, ObITb TOTOBbIM K 6oto. C MOMeHTa BCIIBILIKH aTOMHOTO 
B3pbIBa JO MPHXOa yAapHOK BOJIHbI MpOXOMUT HeCKOJIbKO 
C€KYH (BPe€MA MpHXOZa BOJIHbI 3aBHCHT OT pacCTOAHHA WO 
MeCTa B3pbIBa). OAHaKO 3TO BPeEMA MO3BOAReT 3aHATD 6.1H- 
Kavllee, HAXONHMleech B HECKOJBKHX Warax yKpbITHe 
(6HHTax, yOexKuue). Ecru B MOMCHT B3PbIBa UeOBeK Ha- 
XOMHTCH B TpaHlWwee WIM OKONMe, TO HYKHO Jeub Ha HO. 
B cayyae ecm BOMH3H HET HH YKPbITHA, HA CKaNKH MecT- 
HOCTH, HYKHO JIedb Ha 3€MJHO (MaayOy) HUOM BHH3, Jlexa 
Tak, MOXKHO 436eKaTb NOpaKeHHA yLAapHow BOHOL WIM 3Ha- 
UWHTCJIbHO OCMAOHTb eFO, a TakxKe MpeMOXpaHuTb MHUO OT 
okoroB. KucTH pyK Hao CIpATaTb NOX cea, fla3a 3aKPbITb, 
UTOObI MpeMOXPaHHTb OT BO3MOXKHOM BPeMeHHOM MoTepu 3pe- 
Hua. HaxoAacb B TaHKe Mp BCIBIMIKe aTOMHOTO B3DbIRA, 
HYKHO 3aKPbITb, KaK Mbl YKa3bIBaJIH BbILle, JIOKH WH KaJi03H; 
HaXxOACb B KaOHHeE aBTOMOOHJA, — OMYCTHTbCA HHKe BeETPO- 
BOrO CTeK/la, YTOObI u36eKaTb NopaxkeHuaA oOcKOAKaMH 
CTEKJIa WH CBETOBBIM H3JIYYeCHHeEM; HaXOAACh B Ky30Be, HYKHO 
€ub Ha €fO THO, a eCJIH JI€Ub Ha HO Heb3H, TO COPHYTbCA. 
Haxo_sch B OoeBol pyOke Kopa6aa H yBuseB BCIbILKy aToM- 
HOO B3PbIBa, HYKHO HEMeVICHHO HAarHYTbCA, YTOOb! Uu36e- 
KaTb OMKOFOB OT CBETOBOTO H3JIYUeHHA. 

TIoMMMO = ClelMaIbHbIX OGOPOHHTeEAbHBIX coopyxKenuii, 
XOpOlleH 3allMTOH IPH aTOMHBIX B3PbIBaX MOFyT CJIYKHTb 
CaMbI€ Pa3JIMYHble YKPbITHA: CKMANKH MeCTHOCTH, KAHABBI, 
AMbI, OYPbI, HACbIIIM, OBParv, BOPOHKH OT 60M6, MHH H CHa- 
PATOB, TOHHEIN, NOABAIbI MPOYHbIX 3aHH, pasHble MeCTHbIe 
MIpeAMeTbI H T. 2. 

Ha Kopa6aax MIA 3TOH WeNM TomATCH KOpaGbeMbHbIe No- 
MeILCHHA, HAACTPOMKH, apTMAepHickue OalHM, ULMTbI, TOp- 
MeqHbie annapatTbl, OopTh nawyObt u ap. Beicrpo wu ymeso 
MOJIbSYACb TAKHMH YKPbITHAMH, MOXKHO 3HA4HTebHO OCwa- 
OTb BO3eHCTBHE aTOMHOFO B3pbIBa. 

B ycAOBHAX aTOMHOM BOMHbI Kab BOMH JOJKeH ObITD 
2apaHee FOTOB K NPOTHBOATOMHOH 3all[HTe: 3HaTb, YTO HeOb- 
XOAHMO Je/laTb pH aTOMHOM HarlayeHun, LepkaTb B NOAHOH 
MCNpaBHOCTH MpOTHBOra3 HW APyrve CpeACTBa NPOTHBOXHMEH- 
UeCKOH 3all[HTbI, MpeOXPaHATb OT 3apaKeHWA PaMOaKTHB- 
HbIMH BelileCTBaMH Opy2KuHe HW OoeBylo TexHHky. Jlerye 3aln- 
THTb OPyKHe HW TEXHHKY OT 3apaxKeHWA, YEM TOTOM 1e3aKTH- 
BHPOBaTb HX. | 
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Puc. 27. Yxpnitue B TpaHuiee 

(okone) Npw aTOMHOM B3pplBe. 

Ecau B MOMeHT aTOMHOrO 

B3PbIBa BOHH HaXOMHTCAH B 

TpaHuee HWIK OKOMe, HYyKHO 
J@Ub Ha AHO, 
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Puc. 27a. HanG6onee BbirogHoe mono0%Kenve Ha OTKpbITOM MecCTHO- 
CTH H Ha Maly6e kopa61a Op aTOMHOM B3pbIBe. 
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Puc, 276. Yxppitue B BoponKe npu Puc. 278. Yxppitue 3a G6yrpom mpx 
ATOMHOM B2DbIBe, GTOMHOM B3PbIBe. 
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Puc. 27r. Yxpbitue 3a TopneqHbIM amnapatTomM 
IPH AaTOMHOM B3pbiBe. 
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Puc. 27e. Haxonsacp B 3.aHHH 

Tip BCIbILUKe AaTOMHOFO B3phI- 

Ba, HYKHO JIOMKUTbCA K po- 
CTeHky. 


Puc. 27x. Yxppitue 

NIpH aTOMHOM B3pbI- 

Be B nog6pyctTBep- 
HOM O7HHTaxKe. 





8 B. A. Mesenues 
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MuxenepHoe oGopymoBpanue MeCTHOCTH B NPOTHBOATOM- 
HOM OTHOUICHHH HMeeT LeJIbiO pe3KO OCaOHTb HJIH BOBCE 
HCKJIIOUHTb BO3AeHCTBHe Ha JIMUHbIM COCTaB, BOOpyxKeHuHe, 
6oeByio TEXHUKY H MMYLWIeCTBO Mopaxkaloulux (bakTOpoB 
ATOMHOLO B3pbIBa — YRaPHOH BOJHbI, MPOHHKaIOlleH padna- 
IKHH, CBETOBOrO H3IVYeHHA H pawHOaKTHBHOrO 3apaKeHHA. 

OCHOBHBIM CPeMCTBOM 3aLlHTbI JiodeH, OpyxKuA, OoeBor 
TeXHHKM HW BOCHHOrO MMYLULECTBa OT ATOMHOFO OPyKHA CJy- 
*KaT OOOPOHHTeIbHbIe COOpyKenuA. OxwKnLaA aTOMHOe Halla- 
meHve, HEOOXOHMO TIPHHHMATb MEPbI K YBeIMYeHHIO NpOUHo- 
CTH pa3vIMUHbIX COOPy2XeHHH KaK BHOBb CTPOALLBXCA, TaK H 
CYULeCTBYIOIWLHX. 

B mo6bix ycIOBHAXx GoeBoH OOCTAHOBKH WWIA 3allHTbI OT 
ATOMHOTO OpyXKHA HYXKHO YMeTb HCIONb30BaTb CKJIaKu 
MeCTHOCTH H M@CTHbI€ mpeAMeTLI. OHAKO HaeCATbCA TOJIbKO 
Ha 3aUlHTHble CBOHCTBa MeCTHOCTH HeIb3A. HeoOxogHMo HC- 
MOJIb30BaTb BCe€ BO3MO2XKHOCTH, 4YTOObI MOATOTOBHTb opTH- 
(DHKAaMMOHHbIe COOPyXKeHHA, TaK KaK Jake NpocTekive u3 
HUX — OKOMIbl, Ue —- 3HaYUTEIBHO YMeHbILaT BO3MOXKHOCTH 
MOpaxKeHua JOLeH uM TeXHHKH AaTOMHbIM B3PbIBOM. 

MopTHMHKAaMOHHble COOPyYXKeHHA ABIAIOTCA XOPOIWHM 
CPeCACTBOM 3aLl[HTbI OT aTOMHOFO B3pbiBa. Kaxkqoe 3 HHX 
HYKHO OOOpyOBaTb C yueTOM TpeOoBaHHH MpoTHBOaTOMHOK 
3alllHTHI. 

TpaHuienw WM XOj[bI COOOWIEHHA He WOJKHbI AMeTb pe3KHX 
H3JIOMOB, TaK KaK B 3THX MeCTAX OHH JerKO Pa3pyllalwTcA 
yapHow BomHok. Tpaniven u xOjbl! COOOWIeEHHA Ha OTJeJb- 
HbIX yuacTKax (aaHHOH 10—12 MeTpoB) HeoOxoAuMO Mepe- 
KpbipaTb. TlepekpbiTHa CHHKaloT Bo3MelcTBHe yapHOH 
BOJIHbI H MpOHUKawlleH pawvallHH UW MCKIIOUaIOT BO3sTeH- 
CTBHe cBeTOBOrO H3y4yeHHA. JlemaTb MepeKpPbITHA MOXKHO H3 
6pepeH (2xKepdeli, xBopocta), Nopepx OpeBweH HacbINaTb CO 
3eMJIH, YTOOK! OOWLad TOWMHa MOKPbITHA Oblia He MeHbIe 
50 cantumetpos. Jlia mepekpbiTHa yyacTKOB TpaHilieH 3HMOK 
MO2XKHO HCHOb30BaTb CHer. JIA 9TOrO OObINHO H3 @allvH 
WIM (aHepbl Ha yUaCTKOM TPaHLIeH yCTpaMBaeTCA NMOKPHI- 
THe B BHJe CBOsa, MOBepxX KOTOPOrO HaMOPaxXKHBaWT CON 
jibda. SateMm Jie 3aCbilmaloT CHerOM, KOTOPbIM XOpoOmlo 
yTp aMOOBBIBaloT. 
¢« [lepekpbiTua TpaHulei HW XOOB COOOWICHHA He JOJDKHDbI 
BOSBbILATbCH Ha OpycTBepOM TpaHWeHh, 4TOOb! MeHblile 
MOMBepraTbcA BO3AeHCTBHIO YapHOH BOVIHbI. Tpanmen x 
XOMbI COOOWICHHA JOJIKHbI ObITb MOMHOrO Tpodua, a Ha 
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NepekpbiITHix yuacTKax HM B MeCcTax pacfionomenna O1HHLa- 
*KeH uw y6exuu, UMeTb ray6uHy go 1,8 metpa. Kpyrtoctu 
TpaHlueH WH XONOB COOOUIeHHA B CaObIx PpyHTax, a TakxKe 
Ha MepeKpbITbIX yuaCTKaX H B MeCTaX BXOJOB B YKDPbITHA 
HYXKHO KPeNHTb 2KePAAMH, [VIeTHAMH H3 XBOPOCTa HAH 
MaTaMH H3 KaMBIllla. 

Ecau oe a KpyTocteH ycTpauBaeTca Ha 6obuIOM Mpo- 
TAXKCHHH, TO Yepe3 KaxkAble 40—50 MeTpoB HYyXHO OCTAB- 
JATb B HeH MpOTHBOMOKapHble pa3spbHiBbl LWAPHHOH 
J—2 metpa. Henb3a aetaTb TpaHwen 6e3 OpycTBepoB ¥ 





Puc. 28. Oxon c YKPbITHeM Win OpynuHa. PanOM c YKpbITHeM BHAeH 
BXO B OMKHTaAK WIA pacueta. 


TBIJIbHBIX TPaBEPCOB, TaK Kak 9TO CHMKaeT 3alMTHBIe CBOH- 
cTBa TpaHwel. 


Tlon6pycTBepuHble OMHTaKU U spemuiits pa3JIH4HbIx TH- 
NOB Hao YCTpavBaTb C MPOYHbIMM CTeHaMH HM MOKDPbITHAMH. 
IIpu yctpolictBe nogO6pyctBepHbx O1HHLaxKe un yOexKUU B 
cla6bIX H CpeQHHX PpyHTax oco6oe BHHUMAaHHe cjleayeT yie- 
JATb KpelieHuio cTeH. Haq 6HHaKaMH DOKHO ObITD HE 
MeHee | MeTpa, a Haq yOexuWaMH— 1,5 MeTpa rpyuHta. 
Bxogbl B OJMHaxKN HM yOexKHUa HYKHO O6OpyloBaTb mpou- 
HbIMH JBepAMH. 


MuuHomertuble H OPyAHHHble OKOMBI (pwc. 28) B cma6bIx 
rpyHTax HYKHO lelaTb C OFeKAOH KpyTocreH u3 *Kepzen 
ww xBopocta. PawqoM c OKONaMH JIA JerkKHx opylui 
yCTPpaHBaloTCcA YKpbITHA. BxObl B YKDPHITHA 3aKPbIBAaIOT 
NIpOUHBIMM LWLHTAaMH. : 

Jia apTomMoOuseh (pyc. 29), TaHKoB, CaMOXONHO-apTHa- 
JI@PHHCKHX YCTAHOBOK TakKe yCTPaHBaloTcA YKPBITHA. 


ge , 115 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


Bce orkpbiTble epeBAHHble 4acTH dopTHdukalHOHHBIX 
COOPyXKeHHH, a TakKe ofeKAY KPyTOCTeH TpaHWweH, XOZOB 
COOOUlEHHA, OKOMOB HW YKPbITHH HYXKHO JIA 3alllHTbI OT CBe- 
TOBOrO H3JIVYYEHHA OOMA3aTb JICTOM PaCTBOPOM IPyHTa, a 3H- 
MOil H3BecTbIO. Bokpyr dopTru@ukalHouHbIx coopyKeHHi, 


if 
ALE: 5 

. fae i 

: [ist ibsy 





Pue. 29. YxppiTue 1a aBTOMO6ueii Np aTOMHOM B3pbibe: 
Q@—-Ha PaBHHHHOA MecTHOCTH, 6— Ha cKaTe. 


pacllOJIOKeHHbIX B Jlecy, ClemyeT yOpaTb XBOPOCT, XBOIO H 
cyxylo TpaBy. Ja yKpbITHA JIMYHOrO COCTaBa MOXKHO UHC- 
NOJIb30BaTb Mellepbl WH pa3JIMYHble BbIPaSOTKH, NMOABAVIbI 
MNPOUHDIX 34aHHH, MOAZCMHbIe CKJIabl HW TOHHEJIM. 

Bce doptuukalvMoHHble coOpyKeHHA HadO MaCKHPOBaTb 
No OKpyXalollylo MeCTHOCTb TaOeJIbHbIMH MaCKaMH, TPpa- 
BOH, JE€PHOM, BeTBAMH H APyrHMH NOAPyuHbIMH MaTepHa- 
JlaMu. 
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Han6onee BaxKHbIe BOCHHbIe OObEKTbI PeKOMeHyeTCA 
YKPbIBaTb B TAKEIBIX OCTOHHBIX HW Kewe306e€TOHHEIX COOpy- 
2KEHHAX. 

Hanexupre yOexulla WA HacesleHHA pekomMeHayeTca 060- 
py10BaTb B HWKHUX S9TaKaX WI NOLBalax MpOYHbIxX *Kee- 
306e€TOHHBIX 32aHHH HW 32aHHAH CO CTaJIbHbIM KapKaCoOM. 
Ecru y6exKHINe CTPOHTCA OTIEbHO, OHO MOJKHO ObITb pac- 
MONOKEeHO BAH OT CTPOeHHH, OCOOeCHHO GOVIbUIMX, UTOOKI He 
6bITh 3aCbhIMaHHbIM. 

B HHOCTpaHHOH MeyvaTH yKa3bIBasOCb, UTO MPH OMBITHBIX 
B3pbIBaxX AaTOMHBIX 60M6 C TPOTHJIOBbIM 9KBHBAaJICHTOM 
p 20 THICAY TOHH  ele300eTOHHaA cCTeHa TOJMMMHOK 
B 30 CaHTHMETPOB XOPOUIO 3alllMllala OT yRapHOH BOJIHbI Ha 
ylaneHun 6ojee 800 MeTpos oT 9SIIMWeHTpa B3pHiBa. Ha oc- 
HOBaHHH HeEKOTOPbIX MOACYeTOB BLICKA3bIBaeTCA MHeHHe, 4TO 
JWIA YMCHbIIeHHA JO3bI rAMMa-H3J1Y4eHHA HHKe ONAcHOH WIA 

. XKH3HH Ha paccTosHuH 700 MeTpoB OT SIIHUeHTpa B3pbiBa He- 
O6XONHM 3alllHTHbIM cuoH GeToHa TONWMHOK B 50 caHTH- 
M€TPOB HJIH 3€MJIH TOJIMMHHOH B 75 CaHTHMETPOB. 

TIpv aTOMHOM B3PbIBe MOryT BO3HHKaTb MoxKapH. [lo- 
STOMY HeOGXOZHMO yaJIATb BCe ropiouvde MaTepHaJIbl, OCO- 
6eHHO OT OKOH H BXOOB CTpOeHHH u yKpbITHH. B Hacesen- 
HBIX MYHKTaX CHOCATCA JlerkKHe epeBAHHble CTpOeHHA H 
sa6opn. Bce 3To yMeHbliaeT BOSMOMKHOCTb MoKapos. Bow- 
woe 3HayeHHe TIpH 3TOM MMeeT XOPOMIO OpraHH30BaHHan 
NpOTHBONOMKapHaA Oxpana. 

PayHaluHoHHan pa3sBeaka JOJKHa CBOSBpeMeHHO O6Hapy- 
*KUTb PaNHOAKTHBHble BeULeCTBA, BbINaABLIHe Ha MECTHOCTb 
nocle aTOMHOrO B3pbIBa (HH Ke CielWaJIbHO IIpHMeHeHHble 
IIPOTHBHHKOM), OMIpeAeIHTb YpOBHH pasHalunH, OOO3HaUHTb ~ 
3aPaKeHHBIe Y4aCTKH, OTbICKaTb OOXOAbl WH CBOCBPeMeHHO 
IpeAyMpeAHTb BOHcKa WIA MpHHATHA Mep Ges0MacHOCTH OT 
TlopaxKeHHA paqHOaKTHBHbIMH BellleCTBaMH. 

UrToObl HCKMIOUHTD OOMyYeHHe JIMUHOTO COCTaBa CBepx 
HONYCTHMBIX HOPM, OCYLILECTBIACTCA DOSHMCTPHYeECKHH KOHT- 
pomb. IIpu6opamu padvalHOHHOM pa3BeqKH HW WO3HMeTpHue- 
CKOPO KOHTPOJIA CYKAT HHAHKATOPH paavoakTuB- 
HOCTH, Pe€HTFTeEHOMeETDPH, paqHOMeTDPH H JO- 
3HMeTDPH. 

VMAguKaTOp paqvOaKTHBHOCTH CJYKHT 2A OOnapyxKeHHA 
paWOakTHBHBIX BelllecTB. C MOMOLMIbio 9TOrO HanOouee Mpo- 
croro MpHOopa MOXKHO OllpeAeNHTb HaNHUHe panwOaKTUBHOTO 
3apaxKeHHA HW YCTaHOBATb rpaHUWbl sapaxKenHoro yyactka. 
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PentreHometp (puc. 30) mpeqHa3HayueH WIA H3MepeHuA 
YPOBHA pasa B 3apaxKeHHbIX paHoHax. OCHOBHbIe 4acTH 
STOrO NpHO6opa: HOHH3aWHOHHAaA KaMepa, YCHJUTe/Ib MOCTOAH- 
HOrO TOKa, 3JICEKTPOHSMePHTeJIbHbIA mpHOop (MuKpoammep- 
MeTP) HM HCTOUHHKH THTaHuA. Kak felicTByeT peHTreHomeTp? 
IIpu posgelictBuH GeTa- H TaMMa-H3/lyyeHHH Ha HOHH3Aa- 


A x! wy & 
oh ie Ge 
Yep RK 





Puc. 30. B esol uacTH pHCyHKa BHelIHHH BH peHTreHOMeTpa, B Mpa- 
BOH — NOJIOKeCHHE PEHTTeEHOMETPpa MPH U3MePpeHHAX YPOBHA paHallHu 
Ha Me€CTHOCTH. 


LLMOHHY!IO KaMepy B Hel BO3HHKAeT BCKTPHUeECKHH TOK, KOTO- 
pbIH yCHJIMBaeTCA H H3MepHeTcA MUKpOamnepMetpom. IIpu- 
6op NO3BOJIAeT H3MEPATb YPOBHH PaMallHH MW yCTaHaBJIMBaTb 
rpaHullbl 3apaxKeHHoro paHOHa, yYacTKH CHJIbHOTO H onNac- 
Horo 3apaKeHHaA. 

Panuvometpom (puc. 31) ompemzemsioT crenmeHH paqHoak- 
THBHOFO 3apaxKeHHA MOBeEPXHOCTeH pa3JIMUHbIX OO6bEKTOB, 
IIPOMOBOJIbCTBHA, BOAbI WH BO3AYXa, a TakKe OOMYHAHPOBa- 
HHA WH KOMKHbIX MOKPOBOB JO7eH MOCe BbIXOa HX H3 3apa- 
*KeHHOrO paloHa. SapaxKeHHOCTb Ppa3JIMYHbIX [IpeqMeTOB 
H3MepAIOT KOMHUCCTBOM paRHOaKTHBHbIX paciawoB Ha 
| KBapaTHOM CaHTHMeTpe ToBepxXHOCTH TIpeazMeta B | Mu- 
HyTy. PagHoMeTpbl MpHMeCHAIOTCH TvlaBHbIM OOpa30mM WIA 
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KOHTPOJIA CTeMeHH 3apaxKeHHOCTH JUOTeH, Opy Kua, 6oeBon 
TeXHHKH, BO3AYX@, BOLI, NPOAOBOJbCTBHA HW HMyLecTBa Ha 
MyHKTax CnelvasbHOH OOpa6orKu. Tip MOMOUH HX MOMKHO 
U3MePATh Take HeOO/IbIuHe YPOBHH raMMa-pafHalluH, “TO 
NOSBO/IA€T HCMOMb3OBaTb MX WIA BeMeCHMA paMallHOHHOH 
pa3BeQKH MeCTHOCTH C CaMOJleTA€. 





percent ove ree fj ee “at 
: NLU i vom = 
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Puc. 31. Tlosomxenne pamnomeTpa Np H3MepeHHAX 
3apaxkeHHOCTH npeameta. Cuepa — oOulnk BUA pa- 
J\MOMETpa. 


PaguoMetp cOcTOuT u3"’ Ta3z0Boro CueTUHKAa, YCHJHTeA 
QJIEKTpHYeCKHX HMIYJIbCOB, MpeoOpasopaTedA HMIMYJIbCOB, 
3JIeKTPOH3MepHTeJIbHOrO MpHOopa HM WCTOYHHKOB MMTAaHHA. 
leiictsyet stot upH6op tax. Ilpx Bo3qevcTBHH Ha CueTHHK 
GeTa-uacTH, uw TaMMa-yyeH B Welw e€rO BO3HHKAIOT 9VJICK- 
TpHyeCKHe MMMNYJIbCbl,; OHH YCHJIMBaloTCA H MPH MOMOULH 
mpeoO6pasoBaTeia HMMYJIbCOB MpeoOpasyloTcsA B NOCTOAHHBIA 
gulekTpHueckul ToK. BeawunHa 3TOTO TOKa, MpOnOpuHOHab- 
Has KonHuecTBy 6eTa-“4aCTHI, H raMMa-Jryyen, BO3ZeCHCTBYIO- 
ULWX Ha CUeTUMK, H3MepAeTCA MHKPOaMNepMeTPOM. 

UersepThii mpH6op — qo3sHMeTp — MpefHasHauaeTca TAA 
H3MepeHHA CYMMAapHOH O3bl pawHallun, MOIyYYeHHOH JAHU- 
HbIM COCTABOM 34 BpeMA@ NpeOblBaHuA Ha 3apaxKeHHOH MECT- 
HocTH. MoryT 6biTb JO3HMeTpbI He TOKO HHAMBHAYaJIbHEIe, 
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HO M rpymnosple. KommaekT vHAMuBuAyabHoro KOHTPO1A 
COCTOHT H3 HeOOJIbIIMX HHTMBULYaIbHbIX MOHH3ALMOHHbIX 
KaMep (puc. 32) u 3apaqHO-u3MepuTembHOro NybTa. Kameppl 
HMelOT HeOOJbIUMe Ppa3sMepbI MH NOMeLaloTcA B KapMaHe ruM- 
HacTepkH. BuellilHe HMOHH3alMOHHaH KaMepa HanOMUHaeT 
ABTOMATHYECKYIO pyyky. 

JIMKBHLalHA NOcnencTBHH aTOMHoro HanaweHua wMeert 
Ile/IbIO ObICTPO BOCCTaHOBHTb 6OeBy!lO roTOBHOCTb Bolick. Ona 
BKJHOUaeT TAaKHe MePOMPHATHA, KaK NpoBemenne cnacaTenb- 
HbIX paOOT, TylueHHe moxKapop, 
BOCCTaHOBJeHHe  pa3pylIeHHbIx 
HIM  MOBpPexKNeHHbIX OG6OPOHH- 
T@JIbHbIX COOPY2KeHHH, JIMHHH CBa- 
3H, IIpOBeeHve CaHHTapHon o6- 
paOorkn sozeH u BeTepHHapHoii 
oOpa6oTkv %MBOTHBIX, a TakxKe 
AC3aKTHBaUHio OOMYHAHpoBaHug”, 

Puc. 32. Vouusaunonyan CH@pAKeHHA, Opyxun, GoeBoli 

KaMepa Wd HHIMBULyab- TeXHHKH H NPOMYKTOB MATaHHA. 

HOO KOHTpOA OOu1yyeHHs. Tlocuie B3pbIBa aTOMHOi 60m- 

Obl (HM Apyroro cnapsaga c 
inepHbim BB, a TakxKe B cJlyyae MpHMeHeHua 60eBbIX pa- 
AHO@KTHBHBIX BeULeCTB) HeO6XOAMMO MPHHATb 3allUTHBIC 
MePbl OT BpeAHOTO BOSMeCHCTBHA NOparxkatoulux dakTOpoB 
ATOMHOrO B3pbIBa. 

CanuTapHax o6pa6ortkKa  anuyuoro cocTaBa 
BOHCK (BeTepHHapHas OOpaborka *KUBOTHBIX) H 2€3 4K TH- 
BaW 8 BOOPyKeHHA, TEXHHKH, OOMYHAHPOBaHus, CHapAxe- 
HHA H Apyroro HMyllecTBa NpOBOAATCA Cc LesbIO MpeOTBpa- 
WICHHA MOpaKeHHA JIMYHOTO COCTaBa paHOaKTHBHbIMH Be- 
ULeCTBaMH. | 

YRasleHe PalHOaKTHBHbIX BeLIECTB C KOXKHDIX NOKPOBOB 
JUOMeH WM CO CJIM3HCTBIX O60N04eK Ta3, HOCa H pta Ha3bl- 
BaeTCH CAHHUTAPHOHK oOOpa6borTKoili, a c x«KHROT- 
HBIX-~Be€ Te PHHAPHOH. YaleHve pamnoaKkTHBHbIX Be- 
WeCTB C OPYKUA, OOCBOH TEXHUKH, HMYLMeCTBa, O6OPOHHTesb- 
HBIX COOPY2KCHHH, MCCTHOCTH, a TaKKe H3 BOAbI, MPOAOBOVIb- 
CTBUA HW bypaxka HasbiBaeTCA MeEZaAKTUBAL Ue ii. 

Bo scex culyyaax CanutapHaa BETePHHapHaAd OOpabortka, 
a TAKKE RC3akTHBAllMA MPOBOAATCA He B yllep6 BBINONHe- 
HHuI0 OoeBol 3anaun. CanurapHaa u BeTepHHapHaan O6pa- 
OoTka, a Tak%ke Je@3aKTHBallMA B 3aBHCHMOCTH OT yCJIOBHH 
GoepoH o6cTaHOBKy MOTYT BDbIMOJIHATBCA YACTHYHO HAH B 
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NOJHOM O6beMe H COOTBETCTBCEHHO MOpa3qeAioTcA Ha 
yYaCTHYHYW H NOMHY?. 

IIpu 3apaxkeHHH paXMOaKTHBHBIMH BeLIECTBaMH 4aCTH4- 
Hy!0 CaHHTapHylo O6pa6oTKy BHe 3apaxKeHHoro pahona mpo- 
BOAT B Cileqyioulem nNopagke. HykHO CHATD 3allHTHYIO Ha- 
KHIKY H OTPAXHYTb MIblIb Cc OOMYHAHPOBaHHA. CTpAXHBAaTb 
IblJIb CJIeLyeT TaK, UTOOLI He 3aNbIHTb ceOA H OKPy2Kal0- 
WX. SaTeM HafO MpOBeCTH YaCTHYHYyIO AesaKTHBALLHlO Opy- 
*KHA WH TeXHHKH, CHATb MPOTHBOTa3, 3ALIHTHbIe UYJIKH H 
MepuaTKH UW fe3aKTHBHPOBaTb HHAUMBUAyaJIbHble cpecTBa 
MpOTHBOXHMHYeCcKOH 3auHTH. [locne sTtoro BbIMBITb PyKH H 
IIpOMbITb 2—3 pa3a He3apaxKeHHOH BOOK OTKPBITHIC 
yuacTkuH Tesla. Oco6oe BHMMaHHe CJleqyeT O6paTHTb Ha 
TILATCJIbHOCTb MBbITbA H yasleHHve TpXA3H H3-NOg HorTell. 
Hy2KHO BBICMOPKaTbCA, TULATe@JIbHO MPOMbITb YMCTOH BOROH 
Hoc 4 NponosocKkaTp pot. IIpu HegocTraTKe BOI OTKPbITbIe 
yuacTKH Tela MOXKHO MIpoTepeTb BJIaKHBIM MOJIOTeHILeM, 
Ta€MNOHOM, HOCOBbIM IlaTKOM WIM Zpyrow uwncTow BaKHOu 
TKaHbiO. [pxa3Hbli TaMMOH CleLyeT 34MCHATb UHCTHIM, Mpo- 
THPaTb OTKPbITbIe YUaCTKH Tella B OAHOM HalipaBsenun. IIpu 
YaCTHYHOH CaHHTapHoH o6pa6oTKe B 3apaxKeHHOM paioue 
PaXHOaKTHBHble BeWLECTBA YNaAIOTCA TOJIbKO C OTKPbITbIX 
yuacTKOB Tela. Henb3A NOb30BaTbCA BOOM 43 HCTOUHHKOB, 
HaXOZAWIUxcH B 3apaxKeHHOM paHone, 6e3 pa3peleHuA 
KOMaHaupa. Ecuim BOZbI HET HIM €e@ Heb3A MCIOIb30BaTb, 
OTKPbITbIe yUaCTKH Tela cileqyeT NpoOTepeTb TaMNOHAMH, 
CMOYCHHbIMH BOZOK U3 QJIATH, a B KpaHHeM cJlyyae — 
CYXHMH. 

IIpH 3apaxkeHHu paqvOaKTHBHbIMH BellleCTBaMH NOJIHaA 
CaHHTapHan OO6paboTKa 3aks1OUaeTCA B TULATeCJIbHOM MBITbe 
Bcero Tela (2KeaTeJIbHO TeNJOH BOOM C MBIIOM) MOd. Ay- 
WIeM HJIM B He3apaxKeHHOM BOOeME. 

Jia “aCTHYHOH Me3akKTHBalWH OPy2KHA HYyXKHO H3FroTO- 
BHTb 8—5 TaMNMOHOB H3 He3apaxKeHHOH AakJIM WIM BETO, 
CMOYHTb TAMIMOHbI He3apaxKeCHHOH BOLOH, a MPH OTCYTCTBHH 
BOJbl — KEPOCHHOM ‘HIM OeH3HHOM H TIaTeJibHO MpoTepertb 
Opyxkue (Kapa6vHH, aBTOMaT) HJM Te YacTH mMyemeta, 
MyWKH, TaHKa, aBTOMOOHJA, K KOTOPbIM MpHXOAHTCH No- 
CTOAHHO MpHKacaTbca. 

Tiporupatb opyxue cJleayeT CBepxy BHH3, KaxKIbli pa3 
MOBOpauvBad TaMIMOH He3aparxKeHHOH cTOpOHOH. Cuenyert o6- 
pa6oTaTb TakHM O06pa30M NOBePXHOCTH HeCKOJbKO pa3, NpH 
9TOM KaKDbIH pa3 3aMeHATb IpA3HbIM TAaMNOH 4HCTHIM. 
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Puc. 33. Tlonuaa ne3akTHBauNa opyxKua wu OoeBO TeXHHKH: 
a—MonHaA Me3akKTHBauHA OpyXuA Cc HCNHOML3OBaHHeEM PaHLeBoro 
AerasauvouHoro opNOopa; 6-—NonHad e3aKTHBaluA OpyAHA c HCNOMb- 
30BaHHeM aBTOMOGHIbHOA RerazsalHOHHOH MAaLUIMHbI; 6 —NonHan fe3- 
AKTHBAWHA TaHKa C HCNOAb3SOBaHHeM ABTOPa3AMBOYHON CTARUHA, 
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[pa3uble TAMMOHEI HY2KHO BbIOpacbipaTb B 3apaHee MoOAro- 
TOBJICHHbIH poBukK. UactH OpyKHH WIM TeXHHKH, MOKPbITHIe 
CMa3KOH, HeEOOXORMMO TIpOTHpaTb TAMMOHAMH, CMOYCHHbIMH 
B 6eH3HHe (KepocuHe). Ecm 6eH3HHa (KepocHHa) HeT, HYK- 
HO MpoTepeTb 9TH MecTa CYXOM BeTOLIbIO. OKOHYMB We3aKTH- 
BallHIO, CJleqyeT HacyxO MpoTepeTb opyxkue Hu OoeBylo Tex- 
HHKY YHCTOM BeTOIMbIO HIM Nake Hw Tp HeoOxoAHMOCTH 
cMa3aTb. Ecau JIA 2e3aKTHBalMH OpyXHA BOZbI WIM OeH- 
3HHa HW KepOCHHa HeT, Hy2KHO MmpoTepeTb ero 3—4 pa3a cyxou 
UHCTOH BeTOIUbIO HIM NakieH. 

TlomHaa 2e3akTHBalluad OpyKuHA HW OoeBoH TeEXHHKH MOKECT 
ObITh MpousBeseHa, HaNpHMep, TaKAMH CllOCcObaMH: CMbIBa- 
HH€M PpaHOaKTHBHEIX BelllecTB CTpyel BOAbI (PHC. 33); CMbI- 





Puc. 34. Hexoroppie cnoco6bl wacTHYHOH MesaKTHBallHH OOMYHMpOBa- 

HHA WH CHapsKeHHA. B neBoH YacTH PHCyHKa— OTPAXHBaHHe BepXHero 

OOMYHIHPOBaHHa; B NpaBo yacTH: pUcyHka — OOTHpaHHe CHapAKeHHA 
H OOMYHAMpoBaHHA XKryTaMH U3 CeHa HIM .TpaBbl. 


BaHHeM PaHOAKTHBHbIX BeleCTB BOZOK Np OAHOBPeMeH- 
HOM IIpOTHpaHHH MOBeEPXHOCTH LeTKaMH, BeTOIIbIO WIM NaK- 
je; IpOTHpaHveM WeTKaMH, KMCTAMH, TaMMOHaMH, CMO4CH- 
HbIMH B BOJe; MPOMbIBAaHHeM JeTasleH B Oe€H3HHE HIM Kepo- 
cuHe. 3HMOH NOwHaA Be3aKTHBaluA OpyxXuA H OoOeBOH TeX- 
HAKH MOKeT NPOH3BOAUTbCA MPOTHPaHHeM MX BeTOLbIO WK 
flakvieH, CMOYeHHOM B OeH3HHe, KepOCHHe WIH B He3aMep3a- 
IOLUMX pacTBOpax. | 

UacTuuHad 2esakTuBallug OOMYHIHpOBaHHA, CHapAKeHHA 
H VHLHBHLyaJbHbIX CPpeACTB MpOTHBOXHMHMYeCKOH 3alllMTbl 
IPpOBOMMTCA MyTeM OTPAXHBAHHA WH OOMeTaHHA paHOak- 
THBHOH bln (puc. 34). Bepxuiorw ogexkly MA WesakTHBa- 
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HH HYKHO CHATb. SHMOH OOMYHAZUPOBaHHe, CHAapAKeHHe H 
O6YBb MOXKHO e3aKTHBKPOBaTb He3apax%KeHHbIM CHeroM. 
Ec Nopepx O6OMyHAHpoBaHHa Oba HaweTa 3alluTHaA Ha- 
KHIKa, TO OOA3aTe/IbHO CJIeLyeT OTPAXHYTb HIM OGMeCTH Te 
MecTa OOMYHAHPOBaHHA, KOTOpble He GObIIM e10 MPHKDBITHI. 
IlomHad fe3akTHBalluA OOMYHAMpOBaHHA 3aKlOUaeTCA B 
CTHPKe HIM TULaTeJIbHOM BBIKOJIaYHBaHHH ero B TeYeHHe 
10—15 MuHHyT, a cpencTB NpoTHBOXHMHYeCKOH 3alllUTbI — 
B OOMBIBAHHH HX le3aKTHBAPYIOWHMH pacTBopaMH HaM 
BOOH. 

TpaHulen, xoQbl coo6uleHvA HW OKOMBI c OMe AON KpyTo- 
cTelHi CJlefyeT Me3aKTHBHPOBaTb, He Hapyllad MaCKHPOBKUH. 
HyKHO cpe3aTb 3—4 caHTHMeTpa rpyHTa c 6epMbI Hu OT6po- 
CHTb efo 3a OpycTBep, OOMeTaTb KpyTocTH oKoNa (TpaHwen) 
BJla@KHOH MeTJOH WIM BJlaxKHbIMH 2XKryYTaMH H3 COJIOMBI, 
TpaBbl. GaTemM CJlenyeT CHATb 3—4 CaHTHMeTpa rpyHTa co 
AHa OKOMa MH CCbINaTb efO B CHEMHaIbHO OTPBITHIH TyNHK. 
Heojetble KpyTOcTH OKoMa ClekyeT OYMCTHTh sIOMaTOH Hu cpe- 
3aTb COM TpyHTa TomMHOK 3—4 caHTumertpa. Iloxppitue, 
CT€HbI H MOJ1 3aKPbITbIX COOPyXeHHH TULaTeIbHO O6MmetTa- 
IOTCH BJaKHbIMAH BeCHHKaMH, WeTKaMH HM TpANKamMH. Hanno 
NOMHHTb, UTO We€3aKTHBAllHA HE MOMKET YCKOPHTb pacnag 
PaQHOaKTHBHBIX BeLLeCTB; MOCeMHHe OCTAaIOTCA NO-mpexKHeMy 
onacHbimuH. Ilostomy Bce nmpoxyKTb! WesakTHBallHH HeOG6xo- 
MMO 3apbIBaTb 1yY6OKO B 3eMUJIIO. 

TlomMuMO ykKa3aHHBIX cpeAcTB OOpa6oTKH 3apaKeHHbIx 
MpeAMeTOB, B OTCbHbIX CAyUatX MOKHO 3apaxKeHHble 
NpeMeTbl WeNHKOM 3apbIBaTb IvTyOOKO B 3eMJ1IO HAH Ke 
BPe€MeHHO HE HCHOIb30BaTb HX, MOKA eCTECTBEHHbIM paHo- 
AKTHBHbIM paca He CHH3HT OCTaTOUHYIO panHaluio 20 
6e30nacHOH BeJIMUHHBI. 

Hao 3aMeTHTb, 4YTO yyeHble (MO aHHbIM HHOCTpaHHon 
neuaTH) pa6oraioT B HacTOAlee BPeEMA Ha HOBbIMH THMaMH 
3allHTHBIX YCTPOHCTB M XOPOLIHX MOIOWIMX CpeACTB ANA yaa- 
JIGHHA C KOMKH, OMeKIbI MH APyrHX MaTepHasOB palvoakTuB- 
HbIX uacTHu. Paspa6aTbiBaloTca Tak»xKe HawexKHble cnoco6nl 
OUHCTKH BO3AYXa, 3apaKeHHOrTO paMOaKTHBHbIMN Bellle- 
CTBaMH. | 

ATOMHBIH B3pbIB 3apa>KaeT MECTHOCTh paHOaKTHBHBIMH 
BelllecTBaMH. MectHoctb, 3apaxKeHHaA PaHOaKTHBHbIMH Be- 
WeCTBaMH, JOCTyNHa AIA GoeBbix nelicrsuh. Ho secru 6on 
Ha TaKOH MeCTHOCTH 3HAaYHTeJIbHO TpyaHee. BprinowHaa 6oe- 
BY!O 3afayy, Hao 3a00THTbCA O TOM, 4TOObI u36eKAaTh N0- 
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paxeHHa Ha MeCTHOCTH paZHOaKTHBHLIMH BertectBamH. ITo- 
STOMY elicTBHA Ha 3apax%KeHHOH MECTHOCTH TpeOyIOT OT BOH- 
HOB CO6/N0eHHA pawa mpaBua. Tak, HanpHMmep, He CJlezyerT 
6e3 HaqO6HOCTH OpaTb HHKAKAX MOCTOPOHHHX MpeAMeTOB H 
He MIpHKacaTbCH K HHM, JIOKHTbCA HJIH CaHTbCA Ha 3apa- 
XKEHHYIO 3@MJIO JIM MaryOy, HeJIb3h KyPHTb, MHTb H NPHHH- 
MaTb IIHWy, KaCaTbCA pyKaMH JIMa HT. J. 





Puc. 35. [Ipeogonenue 3apaxKeHHOro yNacTKa Ha TaHKe. 


TiefictBua B 3apaxKeHHOM pakoHe Tpe6yl0T OT BOHHOB H 
OCO6bIX HaBbIKOB, K KOTOPbIM HyKHO ce6a 3a6/laroBpeMeHHO 
rOoTOBHTb. Hao yMeTb 6bICTpO H YMe/IO MpeOROeBaTb 3a- 
PaKeHHble yYaCTKH, HCNOb3yA MpH 9TOM HHAUBUAyaJIbuble 
CpeMcTBa MIpOTHBOXHMHYECKOH 3alilHTHI. 

Ha MeCTHOCTH, 3apa%KeHHOH pafHOaKTHBHbIMM  Belile- 
CTBaMH, MIpOTHBOra3 CJlexyeT HaeBaTb IIpH HaJIHUHH B BO3- 
myxe mbiiu. Bo Bppema nepe6exkKu CJleqyeT HCMOb30BaTb 
IIpH 3aleraHHv HaKHAKy-NOACTHI, Nlall-Maatky- WH NOD- 
CTH H3 MOApyyHbIx cpeacTs. B TaHkax H CaMOXOJHO-apTHi- 
JI@pHHCKHUX yCTaHOBKaX 3apadKeHHble y4aCTKH Me€CTHOCTH. 
MpeosomepaloTca B MpOTHBOrase, C 3aKPbITHIMH JOKaMH 4 
TIPHKPHITHIMH (HJIM 3aKPbITHIMH) 2KaJ103H MW MO BO3MOKHO- 
CTH C BBIKJOUCHHLIMH BeEHTHJIATOPaMH OoeBoro OTAeJIeHHA. 
Ha 6poHetpanHcnoptepe, TaHKe, CaMOXOJHO-apTHJJlepHucKon 
yCTaHOBKe H aBTOMOOHJle (puc. 35 Hu 36) 3apaxKeHHbIe yua- 
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CTKH MpeosOeBalotca B NMpOTHBOrAa3se, 3allHTHOH HAaKUAKe 
WIM B Mulall-nanatke. [lepex cnewHBaHveM HyXHO HajleTb 
3AaWHTHble WyJIKH. 

OxkanbiBaTbcA Haqo JlexKa, Ha TONCTHIe (pyc. 37). IIpu 
OKalbIBaHHH CJleqyeT CHauaJla CHATb BePXHHH 3aparxKeHHblit 
CIOH 3€MJIH H OCTOPOKHO OTOPOCHTb 3eMJHO B MOABeTpeH- 
HylO CTOpOHy, CTapascb He 3alblIHTb ceOs, TOBapullla HU 
OpyKve, 3aTeM OTPbIBaTb AYeHKy. bpycTBep ycTpauBaloT u3 





Puc. 36. [IpeogonenHe 3apaxKenHoro yyuactKa Ha aBTOMOOule. 


He3apaMKeHHOH 3eMJH. He Hao BXOXHTb 6€3 HaMOOHOCTH B 
3OHbI 3apaXKeHHA, OOOSHAYCHHbIe Ha MeCTHOCTH Mpenynpe- 
AMTeJIbHDIMH 3HAKaMH (3HaKaMH OrpakacHHa). Heb30 Bxo- 
AHTb B yOex*KHIle B 3apaxKeHHOM OOMYHAMPOBaHHH H C 3a- 
Pa2xKeHHbIM OPy2KuHem. 

IIpu opraun3alun e3akTHBalMOHHbIX pa6oT caenyeT B 
NOJIHOH Mepe, HACKOJIbKO MO3BOJIAeT OOCTAHOBKA, HCI0.1b30- 
BaTb TAK Ha3bIBaeMyY!O CAMOMC3aKTHBALNIO, T. €. YMeHbILe- 
HHe CTe€NeHH 3aPpaKeHHA BCJIEACTBHE CAMONPOK3BO.IbHOrO 
pacnawa paqHOakTHBHbIX BeLICCTB. 

Kak yKe yKa3bIBaJIOCb, OCHOBHbIMH CI0co6aMH 3alllHTbI 
OT PpaWOaKTHBHbIX BeUIeCTB NPH MeHCTBHAX Ha 3aparxKeHHoOl 
MeCTHOCTH ABAAIOTCH OFpaHHueHue BpeMeHH MpeOblBaHuA Ha 
3apaKeHHOM yUaCTKe HW MpesOTBpalilenHe NoNakaHHa paHo- 
AKTHBHbIX BeUeCTB Ha KOMKY H BHYTPb OpraHH3Ma. 

CoppeMeHHaA TeXHHKa MO3BOMAeT MpeosonepaTb 3apa- 
XKEHHbIE YYaCTKH C MOCTATOYHOH CKOpocTbwO, o6ecneunBaA 
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feM CaMbiM fieppoe H3 yKa3aHHbIx ycnoBul; mpyroe ycwi6- 
BHe HaexKHO O6eCHeyHBaeTCA HCMO/Ib3OBaHHEM HHAHBHLY- 
ANIbHBIX CpeACTB 3alluTH. Takum o6pa30M, B HeOOXOAHMbIX 
caryyaax 6oeBble JeHcTBHA Ha PaMWOaKTHBHO 3apaKeHHOH 
MeCTHOCTH BMOJIHe BO3MOXKHbI 6e3 NpPOBeAeHHA Me3aKTHBA- 
UHOHHBIX pa6or. 





Puc. 37. IIlpeononenve 3apaxkeHHoro y4acTKa Me€CTHOCTH MOQ OFrHeM 
mpoTHBHHKa. JipHxKeHHe coBepllaetca mepeOexkKaMu, Np s3aeraHHH 
UChOIb3yeTCA HakwyKa-nomcTH1. B BepxHeH YacTH pHcyHkKa moKa3aHoO 
OKanbiBaHve Ha 3aPaKeHHOH MeCTHOCTH C HCMOIb30BaHHeM MOACTHIA. 


Jlosir Kaxoro COBeTCKOrTO BOHHA — XOPOWIO 3HaTb BCE 
CpecTBa HW Cnoco6bl 3allHTbl OT BO3AeHCTBAA ATOMHOFO Opy- 
XKHA, YMesIO H ObICTPO MOJb3OBaATbCH MMH IPH AaTOMHOM Ha- 
MaweHHH, OKA3aTb MIpH HeOOXOAHMOCTH MOMOLIb CBOeMy 
ToBapuuly. Kaxkablii BOHH JOJIKeH MOMHHTb, 4YTO B YCJIOBHAX 
ATOMHOrTO HallaweHua ObICTpble, yMeJIble eHCTBHA HUMeEIOT 
6ombuloe 3HayeHHe. Hago pa3BuBaTb B Ce6e JIOBKOCTb HM BBI- 
HOCJIMBOCTb, YMeHHe AelicTBOBaTb ObICTpO HW YeTKO, OTBaxK- 
HOMY H YMeJIOMy BOHHY, XOPOLIO 3HaIOIWeMy, Kak AeHCTBO- 
BaTb IPH 2TOMHOM HallaeHHH, ATOMHOe OpyXKuHe He CTpalHo. 

Kak eHCTBOBaTb B YCJIOBHAX MPHMeHeHHA aTOMHOTO 
OpyxKHA? OcHoOBHad O683aHHOCTb COBeTCKOrO BOHHA—YCIeLlI- 
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Hoe BbIMoHeHHe GoeBoH 3agauu. UtTo6b ycneliHo BbINO- 
HHTb OoeBylO 3aayy B YCJIOBHAX IIpHMeHeHHA aTOMHOrO 
OPpy2KHA, HYKHO NOCTOAHHO MPOABJATb B 6010 MYyKeCTBO, 
HACTOHYMBOCTb, BbIAepXKKY, Pa3syMHY!IO HHUWMaTHBy HM CMe- 
Kaiky. CalenayeT TBepO 3HaTb CHIHaJl ATOMHOH TpeBoru HU 
NOpANOK AevcTBHH NO HeMy, yMeIO BeCTH 60H HOUbIO H B 
YCMIOBHAX MIOXOK BAAHMOCTH. HykHO O6bICTpO BO3BOAUTb H 
YMeJIO HCNOJIb3O0BaTb [WIA 3allMTbl ceOa, cBOero OpyKHA U 
O0epol TeXHHKH opTuuKalHOHHble COOpyKeHHA, Mo- 
CTOHHHO COBEPLWIeCHCTBOBaTb HX, @ TaKKe YMeJIO UCTOb30- 
BaTb 3aUlMTHbIe CBOHCTBa MecTHocTH. Heo6xoquMO yMeTb 
TYWIHTb MOMKAPbl, OKA3bIBATb MOMOMLb MOCTPaaBLINM HU ceoe, 
ObICTpO BOCCTAHaBJIMBaTb (POPpTH*UKAMOHHbIe coopyKeHnug, 
MPpOBOHTb CaHHTapHyto OOpaborky, We3aKTHBallHiO; H3Y4HTb 
cpefcTBa H cnoco6bl O6HapyXeHuA PalHOaKTHBHbIX BeLIECTB. 
CaelyeT yMeTb MOJIb30BaTbCA HHAMBUAYaJIbHBIMH CpesCTBaMu 
MPOTHBOXHMHYeCKOH 3allluTbl H WeHCTBOBATb B HHX JJIMT@JIb- 
Hoe BPeMA, COJepxKaTb AX B UCMPaBHOCTH; MPU OTCYTCTBAH 
TaOeJIbHbIX CPeACTB YMeJIO HCHOMb30BaTb MOApyyHble cpenr- 
CTBa; YMeJIO JEHCTBOBATb Ha MeCTHOCTH, Ha MaJly6e UW B Mo- 
MelleHHAX KOpa6JIA, 3apaxKeHHbIX PaRMOAKTMBHbIMH  Bellle- 
CTBaMH. HyxHO NMOCTOAHHO 3a60THTbCH oO MpexoxpaneHun 
cBoero OPpyoKHA HW TeXHHKH, HOCHMOrO B3anlaca MpOOBOWb- 
CTBHA, BOAbI H JIMYHbIX BellleH OT 3APpaxKeHHA paNoaKTuB- 
HbIMM BelleCTBaMH, CTporo co6.1l0,aTb CaHHTapHO-rurHeHH- 
yecKHe MpaBya. 

TakoBbl OcO6eHHOCTH G6oeBbIX WeHCTBHH B YCNOBMAX Mpu- 
Me€H€HHA AaTOMHOTO OpyxHxA. Hopoe opyxue camo no ce6e 
He pelliaeT ucxoga Ooms. Ycnex B 6o1w GyeT MOCTHraThCH 
YMeJIbIM HCIOJIb3OBaHHeEM BCeX HMeIOWIMXCA Ha BOOPyKeHHH 
CpeJACTB, B TOM YHCIe OrHeBbIX CPeACTB MeXOTbI, TAaHKOB, 
aPTHJVIepHu HW aBvaluu. ip npuMeHeHuu aTOMHOrO OpyKHA 
YBEJIHYHBaeTCA HAlpPA2KeHHOCTb Oo0eBbIx MeMCTBHH. B 93THX 
YCJIOBHAX OT Ka>KJOrO BOHHA OOVIbUIe, YEM KOra-H6O, Tpe- 
OyIOTCH OTJIMYHAA BbIYUKA, BbIepxKKa, CTOHKOCTb, *Kese3sHan 
BOHHCKadA JUCWMMIHHa H HelpeKJIOHHad BOJIA K MoGene Had 
Bparom. Kakue Obl TpyQHOCTH HM BO3HHKaJIM B 6OW B CBA3H 
C TIPHM€HEHHeEM HOBBIX BHJOB OPy2KHA, HYKHO MOMHHTb O 
cBOeM OvIre nepex coluanucTuyeckoH PonuHOK Hu OTLaBaTb 
BCe CHJIbI QJin YCMeWIHOrO BbINONHeHHA GOeBbIX 3a2a4. 

ATOMHOe OpyxKHe — onacHoe opyxKue MaccoBOorO yHHUTO- 
*KeHHA. Ho «He Tak cTpalileH 4epT, Kak ero MaJuoioT». ATOM- 
Hbie GOMO6bI NpeqHa3HayeHb! DJIn yCTpawieHHA cma60HepBHEIX. 
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Oun He MOryT pemutTb cyob6nl BowHE!. BoeHuaa TexHuka, 
fame caMan addekTuHBpHas, caMa mo ce6e He MOXKeT JO- 
6uTaea no6ezH. Hcxox BoopyxkKenHol Gopb6pi uv B OyAyULHXx 
BohHax GyMyT pelllaTb JIOAM, B COBepieHCTBe BaelOllHe 
Goespoi TeXHHKOH, BepAlive B MpaBOTy WeseH BOHHH, ry- 
6OKO MpefaHHble CBOeMy MpaBHTeMbCTBy H BCerfqa roToBbie 
OTCTOATh HHTepecbl cBOero Hapona. 

3alaya BOHHOB COCTOHT B TOM, 4TOO6BI XOPOLIO O3HAaKO- 
MHTbCA C GOeBbIMH CBOHCTBAMH aATOMHOFO OpyKHA H Ha- 
YJHTbCA MEHCTBOBaTb B yCJIOBHAX ero MpHMeHeHHA. 

3a MocaleqHve rogbl B HalllHX CyXONYTHbIX BOHCKaX, aBHa- 
IlMH H Ha dvioTe mpoBezeHa Oombulan paOota no o6yyeHHIO 
BOHCK HCKYCCTBY BeJeHHA OoeBbIX JeCHCTBHK B YCJIOBHAX IIpH- 
MeHEHHA aTOMHOTO OpPyKHA H APYrHX HOBbIX CpeCTB 
Gopp6bl. CoeqvHeHHA HM YacTH BCex BH_OB BoopykeHHbix 
CuJl NOy4HIH HeO6xOXHMyIO MpaKTHKy B pellleHHH OoeBbIx 
3aau B CJIOKHOM Ha3eMHOH, BOSAYINHOH WH MOPCKOH O6CTa- 
HOBKe. 


Boyxopoguaa wv KOGanbToBas GomG6nl 


Zio cux NOp MbI POBOpHIN O6 AaTOMHOH SHEprHH, NoJyyae- 
MOH H3 TAXKEIBIX AZep myTemM Hux AeeHHA. Ho eHHCTBEH- 
HbIM JM 3TO TyTb? Heib3a AM NOMyYaTb ATOMHY!O SHEPrHlo 
Apyrum cnoco6oM, coeqHHAA JierkKHe aTOMHBbIe Apa B Gosee 
TaAxKeIbIE? Moxuxo. 

QTOT cnoco6 momyueHHA ATOMHOH SHepruH H UCMNO.Ib- 
3yeTCA B BOMOPORHOK (uH TepMoAaepHOH) Gombe. Takum 
o6pa30m, mo cyllecTBy BOZOpogqHan 6omM6a—9TO Take 
aTOMHaad 60M6a, TOJIbKO CoBcem Apyroro Tuna. B3pbis. aTom- 
HOH 6oMObI — 9TO MFHOBeHHOe eCHHE TAKEJIbIX ATOMHbIX 
agep ypaHa 233, ypaHa 235 nau mryroHHA 239, mpH KOTOpoM 
BbINGIAeCTCH GOJbIIOe KOJIHYECTBO ATOMHOH SHEPrHH, a B3PbIB 
BONOPOXHOHK 6OMO6bI — STO CO@#MHHEHHE JerKHX ATOMHBIX AZep 
B Govlee TAKeIble, MPH KOTOPOM TakKe BbIMeNAeTCA OOUIb- 
wioe KOMHYeCTBO aTOMHOH SHeprun. SimepHbie peaklHH No- 
AOGHOTO THA Ha3bIBalOTCA TEPMOAAEPHbIMH peaKIUHAMH (OT 
rpeyecKoro CJIOBa «TepMOCc», ITO 3HAYHT «Tenibi»). Onn 
MOryT IIpoTeKaTb TOJIbKO MpH OYeCHb BbICOKHX TeMNMepaTypax, 
H3MeEPAHeMBIX JeCATKAMH MHJIIMOHOB rpagzycos. IIpu Takux 
TeMillepaTypax 9HeprHA (CKOPOCTb) YaCTHH HACTOJIbKO Be- 
JiHKa, YTO HEKOTOPbie H3 ALep XHMHYECKHX JJIEMeHTOB. MOLyT 
COMKaTbCA HA PaCcCTOAHHA, Me M@KAY HAMM HayHHaloT 
JeHCTBOBaTb CHJIbI AQEPHOTO B3aHMOeHKCTBUA. B pe3sybrate 
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STOO B3AHMOAeHCTBUA H NpPOUCXOAAT TepMOsAepHble peak: 
UHH, IPH KOTOPbIX H3 JIerKHX ADep o6pa3yrotcs Gomee TAKe- 
JIbI€, C BbIAeJIeEHHeEM OYeCHb OOMbIIHX KOJIHYeCTB JHEPrHH. 

JIlyulle Bcero AVIA 3TOrTO TOMATCA Apa aTOMOB caMmoro 
Je€rKorO 3IeMeHTa — BOAOpona. OHM HMMCIOT HaHMeHbIIH 
QJIEKTPHYeCKHH 3aPAN WM MOITOMY wJerue, 4ueM BCe ~ApyrHe, 
BCTYNaloT BO B3aHMOMeHCTBHeE Apyr c Apyrom. 

[Ipamepom nogo6Hom sagepHolt peaKUHH MOryT CAYyKUTb 
TEPMOAepHble lpeBpallieHHA, MpoTeKalolive B Hegpax 
CojHua HW MHOPHX Apyrux 3Be3Z. 

CoyiHlle oTAaeT B MHPOBOE MpocTpaHcTBO rpoMadHoe KO- 
JMYeCTBO Telia HM cBeTa. Kamkaylo ceKyHAY OHO M3ulyuaeT 
CTOJIbKO Tella, CKOJIbKO JalOT MpH NOMHOM cropaHuy 12 Muu- 
JIMOHOB MUJLIHapqOB TOHH KaMeHHoro yrs. OTkyza xe 
Halle WHEBHOe CBeTHIO, 2a HW APyrve 3Be3Nbl, YepMaloT CBOIO 
aHeprHio? UtTo MOALepKUBAeT B ITUX TPOMAMHDIX PacKaJeH- 
HbIX TeJlaX BC@JIGEHHOH BbICOKylO TeMNepatypy, AOCTHTaroulylo 
B HX He€fpax MeCATKOB MHJVIHOHOB rpakycosB?P 

Korga-To 04H AyMasu, uTo ComHte mpeactaBiser co- 
Oo kak Obl ruraHTCKy!o MeuKy, B KOTOPOH ropuT TOrMHBO. 
OmHako COBpeMeHHad HaykKa onposBeprila 9TO Mpesznonoxe- 
HHe. Ha CouHue  3Be3qax Mpu TOM BLICOKOH TeMMeparType, 
KOTOpasl CyllecTByeT, BOOOLIE HEBO3MO2KHO ropeHHe, KaK OHO 
MPOHCXOQUT B HaWIHX 3€MHbIX ycvlOBHAX. CovIHWe «CJIMWIKOM 
ropaAyo», 4yToOnI roperp! 

B caMOM jee, Be—b ropeHHe — 3TO COeMHHEHHe aTOMOB 
BeleCcTBa C aTOM4MH KHCJIOpona, o6pa30BaHHe OKHCJIOR, 
CJOMHBIX COeEMMHEHHH. A Ha ComHue vu 3Be32aX B yCOBHAX 
BbICOKOH TeEMIepaTyPbl CJIOKHbIC COCAHHEHHA BOOOUe He MO- 
ryT OOpasosblBpaTbca. STO BOKasavHo HayKolt. Tlomumo Toro, 
HCCJl€QOBaHHA XHMHYECKOFO COCTaBa COJIHeEYHOH aTMOciepbt 
MOKAa3bIBalOT, YTO Ha CoJIHUe ONeHb MaJIO KHCOpoma, HeO6- 
XOZHMOrO JIA ropeHHa. 

C Apyroli cTOpOHbI, ec MOACUNTAaTb, KaKOe KOJHYeCTBO 
TOMJIHBa HeEOOXOAHMO WIA Toro, yTOOb! CoHWe BCe Tak *Ke 
XOpOlO COorpeBasiO Hallly SeMJiO B TeyYeHHe MHOPHX MULJI- 
JAMOHOB JI€T, TO OT TAKOrO MpeANoOO*KeHuA TakxKe Npusetca 
oTKa3atTbcd. Ecatu Obl CowHuWe COCTOAIO0 Make 43 BbICOKO- 
KaJIOPHHHOrO TONMIHBa, CKaXKeM H3 KaMCHHOFO yin, TO H 
TOrf@a OHO cropeso Obl 3a KakHe-HHOyab 4—5 Thicay ser. 

Korga OTKPbIJIH CAMONPOH3BOJIbHbIM pacnaq HeKOTOpbIXx 
XHMMYeCCKHX 3JIEMEHTOB C BbIJeJIEHHeM Tella, OblvIO BbICKa- 
3a4HO MpesnovowKeHve, YTO Ha COMHUe HW 3BE3HaX IPOUCXOAUT 
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“TAKOM 3Ké PalvoaktuBhbl pacnan dSfementos. Onnaxo nt 
STO MpesnoomeHve OblO OTBEprHyTO HayKoH. Tenepb MBI 
3HaeM, 4TO Ha CoHWe OYeHb MaJIO pamWOaKTHBHbIX 3/1eMeH- 
ros, Jia w B TOM cayuae, ecu Obl CouHue cocTosuo H3 pa- 
AMOaKTHBHbIX, CAMONPOH3BOJIbHO pacnalalouluxcA 93JIeEMeH- 
TOB, TO CHJIa €O H3/IYYeHHA CPaBHHTebHO ObICTpO yMeHb- 
Ialach Obl. B WelcTBUTeIbHOCTU 9TOTO HeT. M3ygaa apes- 
HHe C/OH SeMJIM, yYeHble yCTaHOBMJIM, YTO H COTHH MHJWINO- 
HOB JIeT Ha3aq Halle CowHUe NocblIaio Ha 3eMJIO TaKoe Ke 
KOJIMYe€CTBO SHeEPrHu, Kak uw ceHuac. | 

KakoBa Ke UCTHHHad MpuyuHa Toro, uTo CowHue u 
3Be30bI CBeTaT? Uro mommep2xKHBaeT UX Kap MMUVJVIMOHbI U 
MHJJIMapAbl JieT NouTH 6e3 H3MeHeHHA? DHeprun HebecHbIx 
TeJI BOSHHKaeT 3a CUe€T MpeBpalleHuA OMHUX XHMHYeECKHX 
SJIEMEHTOB B Apyrue. Yuenble NpesNnOaraliot, yTO B HeEApax 
3Be€3 BOLOpO mpeo6pasyetca B ret. Pacuerbl moKa3bl- 
BaloT, UTO 9TA PeaKWHA MOMKET DaBatb TY rpOMaaHyi0 9Hep- 
rvlo, KOTOpyio BbiZeIHeT CouJHUe. 

Yenosus CYLECTBOBaHHA aTOMOB B Heapax Covina u 
3BC3, Pe3KO OTMHYAIOTCA OT 3CMHbIX. BelllecTBo HaxOAMTCA 
TaM MO OFpOMHbIM. AaBJIGHHeM: TeMMepaTypa MocTuraeT 
-MHOPHX MHJWIMOHOB rpamycos. ATOMbI JBYKyTCH C OYeHb 
6O/JIbIIMMH CKOPOCTAMH; OHH GeclipecTaHHO CTaJIKMBaloTCA 
Apyr C ApyroM, pa3pylliad cBOH 9VvIEKTPOHHbIe O6OJ04UKH. : 
ATOMbI B HefApaxX 3B€3Q MOUTH MOAHOCTbIO HOHM3KPOBaHEl. 
SBe3qHoe BeULECTBO — 3TO CKOMJeHHe AaTOMHbIX «OCKOJIKOB» 
agep W 9vlexTpoHoB. []oTHOcTb BelecTBa B Hegpax CowHia 
OUCHb BeHKa, OHA Oosee yem B 100 pa3 Oovbe NOTHOCTH 
BOAbI (YTO COOTBeETCTBYeT HaBJIEHHIO B MUJIJIMApAbl aTMO- 
cep). 

B 9THX yCIOBHAX Apa aTOMOB MOryT NPOHHKaTb Apyr B 
Apyra, HB He~pax 3Be32 MpoTeKaloT TepMOAZepHbie peakunu, 
MpOHCXOZAT HeMpepbIBHble AMePHble Mpespawlenna. 

_ Kak ocyulectBasetca 3fecb mpeppatileHve Bogopoga B 
‘Temu#? B coctas CowHua uw 3Be32, MOMHMO 9THX AByX 9uVJIe- 
MeHTOB, BXOZAT TakxKe Apa aTOMOB yrulepowa. ITU AApa u 
MOMOralwoT BOROPOAy MpeBpaliaTbea B relHit. | 
_ Slmpo yruiepoma (Macca 12, 3apam 6) cTrankupaetca c 
IIPOTOHOM, TO €CTb C A/POM Bomopoga (Macca |, 3apag 1), u 
Mpeppalilaetca B JlerkKHH H30TON a30Ta (Macca 13, 3apan 7), 
H3/lydad pH STOM YaCTb ANepHOR SHeEprHH B Bue raMMa- 
ayuew. Ho Takow# u3oTon HeycTonwuns. Ox BbIOpacbiBaeT H3 
-ce6a 6picTpplit NOSHTPOH, O6alawlwlul 3HayuTeJIbHOH ‘SHep- 
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rueH, HW mpeppallaetcah B TAKeNbIM UW30TON yrsepona 
-(macca 13, 3apag 6). SToT u30TON %KuBeT MO Tex MOp, NoKa 
B Hero He NoOMmaseT MPOTOH; MpH 3STOM OH MpeBpalllaeTca B 
Aipo o6bl4Horo a30ta (c MaccoH 14 u 3apsjom 7), u3uyyaa 
raMMa-JIyun. 

Ha 3TOM TepMOnepHanh peakIMA He OKaHUHBaeTCH. 
Koraa KO BHOBb O6pa30BaBUIeMycH ALpy a30Ta MmpHcoenH- 
HAeCTCH OYVePEAHOH MPOTOH, BOSHNKaeT HeEYCTOHYMBHIN H3O0TON 
KHCMOpowa c MaccoH 15 u 3apsfwom 8; OH *KHBeT HeAOVIFO, 
HCIyCKaeT NO3HTPOH H MpeBpalllaeTca B YCTOHMUMBbIN HW TH- 
*KebIH H30TOM a30Ta c MaccoHh 15 u 3apanom 7. A 9To 
APO, 34XBaTHB HOBbIM MPOTOH, PaCKaJIbIBaeTCA Ha Be NOJIO- 
BHHKH: Ha AApO OObIYHOTO yrulepowa u Apo remus. TakHm 
o6pa30M, B pe3yJIbTaTe WecTH ANePpHbIX MpeppalleHHh U3 
OMHOrO ALpa yrvlepowa Wu YeTbIPexX MpOTOHOB Ob6pa3yerca Ta- 
Koe Ke Apo yrieponwa u agpo resua. Luks TepMosaepHbix 
peakUHH OKa3bIBaeTCH 3AMKHYTbIM; KOJIMYeCTBO yrsepona 
OCTaeTCA H€H3MEHHbIM, KOJIMYECTBO BOLOPONAa yOblBaeT, a re- 
ua mpHvOpipaet. I[pw sTHx peaklnax Mu BbI-eIAeTCA Ta 
OrPpOMHad 3HeEPrA, KOTOPAaH MaeT KU3Hb Halle Mlavere. 

ExKecekyHHO Ha ComHue 564 MuamuoHa TOHH BOLOpora 
mpespaiaetca B 560 MHJJIMOHOB TOHH TeJlHA, MPH 3TOM NO- 
Tepa Maccbl ComHua cocTtaBlseT 4 MuJIMOHa TOHH. Caeo- 
BAaT@JIbHO, BYepa ComHUe BecHIO MouTH Ha 360 MusAIHapAOB 
TOHH Oovble, vem cerowHa. He Hamo, OMHaKO, oOMacaTbca, 
uToO ComHie CKOopo ocma6uT CBOIO J@AT@IbHOCTb PW TaKOM 
pacxogze cpoux 3anacoB. Macca Conia cTojlb BeHKa, YTO, 

. ake Tepad KaxkAylo ceKyHay 4 MHIHOHa TOHH BeLlllecTBa, 
OHO B TeyeHHe 15 MHJIMapHOB eT NoTepseT BCero JHIb 
oKov1I0 0,001 cBoero Beca. 

Virak, 9Heprua ComHua — 9To Mo cylllecTBy Ta Ke aTOM- 
Hag 9Heprug. HackombKo BeuKa 9Ta SHEPrHA, MOXKHO cy- 
AuTb HM MO TaKOMY CpaBHeHHt0: YTOObI NOMYYNTh SHEprHb, 
BLIACIAIOMLyIOCA MpH OOpa3soBaHHu OAHOTO KHJOrpaMMa [e- 
JHA W3 BOAOpORa, HEO6XOAMMO CKCUb OKOMIO 15 THICHY TOHH 
GeH3HHa! 

CoequveHue MpOTOHOB B Apa resuA B Heapax Comnua 
H 3Be3, IPOHCXOAHT O4eHb MeZeHHO. Jaa Toro 4uTOObI OCy- 
I€CTBHJICA OMHCAHHbIH BbILIe 3AMKHYTHIM WMKI TepMoszep- 
HbIX peakUMl, TpeOyloTcA MHJJIHOHEI eT. MMeHHO MosTOMYy 
ATOMHaA SHEprHA B Bue Telia HM CBeTa u3JlyuaeTca CouH- 
eM Ha IIpOTAKeCHHH MHOTHX MHJIMapnoB seT. Ho ectTb u 
TakHe TeEPMOATeEpHble peakWHH, KOTOPble ULYT HecpaBHeHHO 
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6picTpee, 3aKaHYHBaAch B TeYeHHe (KOPOTKHX nome ce- 
KYHABbI. 

Kakue Ke aTOMHbie apa ToaATcA QA ObICTpow TepMO- 
anepHol peakunu? Bp yxKe 3HaeTe, 4TO CyIeCTByIOT TPH 
H30TONa BoHOpoma: c Maccamy 1, 2 u 3—nporui (H), men- 
tepuit (D) u tputui (T). Tputal nomyyaloT HCKyCCTBeHHbIM 
MyTeM, HallpHMep 43 W30TONa ATMA MpH ero o6s1yueHHu 
HeATpOHaMH. | : 

ViccmehoBaHuaA yYeHbIX MOKa3aJIH, YTO eCIM BMeCTO Of- 
HHX JIEFKHX H30TONOB BOZOpoda B TepMOAZepHON peakiHH 
yuacTBylOoT TakxKe ero TAKE- 
ible H3OTOMb, TO B 9TOM CJly- 
uae sAMepHble NpespallleHHsA 
MIpOTeKalOT y2Ke 3HAYHTE/bHO 
6bicTpee. Tak, HallpuMep, Tep- 
MOAepHan peakUHa: Jlenkult 
Bonopor -++ melitepul = resHit 
MOKeT 3AKOHYNTECHA B 0,5 Ce- 
KyHob!. Ec 2Ke B3aHMOLeH- 
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CTBYIOT Apyr c ApyroM OHH = +numui) 
TAMKeMbIC H3ZOTOMbI, TO TEPMO- = O6onovxa sosopoduod 
alepHast peakildaA MpoTeKaeT ae Som6oi 


oco6beHHO 6bicTpo. Hampumep, 
o6pa3oBanue TeNHA H3 jeHte- Puc. 38. IipwHilunnaibHad cX€Ma 
pHa HM TpuTHaA: neirepuit + ycTpofictsa BOROpodHoh GoMObl. 
-. TpuTHH = TeMH MpH TeM- 
Hepatype B 20 MAJIMHOHOB rpaycos 3aKaHuMBaeTCA 3a 
0,000 003 nou cexyHabl. IIpu 3ToM BbIMeAeETCA OrPOMHOE 
KOMMUeCTBO 3HeprHH — ocBO6oxKAaemMaa NpH 9TOH peakILuu 
9HepluA B HECKOJIbKO pas OovIbiile, YeM MPH AevIeHHH aqep 
ypaHa 235 uw MyTOHHA. | 

Ouenb O6bICTpo MpoTeKaeT H ApyraA nono6Had TepMoO- 
sAepHad peakilua: WelTrepui +- nelitepuit = reani, 

Tipe nocmeqHHe peakWHH MW MOryT 6bITb HCNOIb3OBaHbI 
B BOMOponHOn (TepMosmepHoH) 6om6e. O6e 9TH peakUvH 
MpoTeKaloT Kak CHJIbHeHUIMH B3PbIB. 

Kak Ke ycTpoeHa Takaa 6om6a? Kak u oObYHad aTOM- 
naa 60M6a, BOsOponHan Gom6a (puc. 38) HMeeT MIPONHy!O 
-MaCCHBHY!O OGo0UKy M3 TyrollaBKorO MaTepHala. BuytTpH 
STO OOOJOUKH 3aKIIOUCHO ALEPHOe B3PbIBYATOE BeMLECTBO — 
TAKEIbIC H3OTONbI BOMOPOA. 

Han6onee MOXOJAULMMH XHMHUCCKMMH COCAHHEHHAMHA 
3THX H30TOMOB — TAKHMH, KOTOpble MOKHO HCIIOb30BaTb 
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Kak agepHoe BB B BonOpOnHOn 6om6e, ABIAIOTCA THKeIAT 
(D2 O) u cBepxtsxKenaa (T, O) Boga, coenuHeHna HeutTepua 
HW TPHTHA C JMTHEM H Op. 

Yro6p B Gom6e Hayawach TEPMOATepHad peakuHA Mey 
THREIBIMH H30TON@MH, HeOOXOAMMa OYeHb BbICOKaA TeMMe- 
patypa. Takylo Temnepatypy MoxHO NomyaHTD Ip B3pbIBe 
yPaHOBOH HIM MyTOHHeBOli 6omOnI. TlosTomy BONOpoaHaA 
6oMOa AOMKHa HMeTb BHYTPH CBOeH O6OMOUKH TakKxKe aTOM- 
Hy!0 OomOy, KoTOpast BLINOJIHAeT 30eCb pOIb Kanciona-eToua- 
Topa. Bspbipascb, ona «nomKUTaeT» BOLOPOAHOe «ropiouee». 

Ilo qaHHbIM MHOCTpaHHoH meyaTH, B Ka4ecTBe 3apAana 
anepHoro BB B 6omG6e ucnonb3yetca B HacTosuee BpeMA 
CMeCb JeHTeEpHA C TPHTHeM, 3aKMIOUCHHAd B Heli B OTIJIb- 
Hy!O MIOTHY!O O60s10UKY, H, KpOMe Toro, elle OHH AeliTepuii, 
IpHveM eltepia B 6om6e GOosbie, YeM TDUTHA. pyrumu 
CHOBAMH, BOMOpOdHaA 6omM6a — 9TO Kak Obl YCTPOLCTBO H3 
TpeX pa3JIM4HbIX O0M6: onHa 60M6a — «3axKuralKa» — ypa- 
HOBaw HH IJIyTOHHeBaA, Apyras —- TpHTHeBO-ReliTepHeBad H 
TPeTbA, B KOTOPOH MOMELLEHLI NepBble ZBe GOMObI, — HauH- 
HeHHaA WeHTepHeM. 

Tako mpauuun ycrpolicrsa BOMOpCHHOW OomMObI OObaAC- 
HAeTCA Cenyiomlum. Jevtepui cTouT ropa3q0 melleBsre TDH- 
THA, OH BXORHT B COCTAB OOBIYHOM BObI, H3 KOTOPOH ero BbI- 
AHEMAIOT C MOMOULbIO-3IEKTpHyeCcKorO TOKa. OnHaKo ucnoub- 
30BaTb B OoMOe B Ka¥ecTBe snepHoro BB oun TenTepui, 
NO-BHOMMOMY, He@JIb3a. Kak yKa3biBaJIocb B 3apy6exHoli me- 
WaTH, HCCIELOBAHHA MOKa3asIH, YTO pH To Temmepatype, 
KOTOPy!lO JaeT B3PbIB ATOMHOH OOMObI, 3aKIOYeHHOH B BO- 
OpOHHOH Oom6e, TepMoaRepHad peakUHA HET AV M@XKILy 
meitepvemM 4 TpuTHemM. OnHako HauHHATb BCIO BOROPOAHY!0 
GomOy sTol cMecbio HexesaTenbHoO. OnHa 43 MIPH4HH 3aKJIIo- 
taeTCA B TOM, UTO, KaK YE FOBOPH/JOCh, TPHTH OYeHb ZOper 
NO CpaBHeHHlo c eHTepuem. 

C apyro# cropounl, 6nI10 YCTaHOBeHO, UTO TepMoszep- 
Had peaKkiMA MexKAy TekTepHemM uw TpHTHeM aer OOJIbLLYIO. 
TEMM€paTypy, YM B3pPbIB OGBINHOH aTOMHOH 6OMOBI. IIpu 
STOM yKE BO3MOKHA WH TEPMOANEPpHaA peakilMA MexAy OL- 
HHMH AQpaMy weutepug, 

BoT Kak MOXKeT MpoTeKaTb B3PbIB BOROPONHOH OOMObI: 
aTOMHaa OoMO6a, B30PBaBLIHCb, MOBbIWaeT B OOOTOUKE TeM- 
epaTyPpy W AaBJeHve HaCTO/IbKO, YTO HauMHaeTCA TepMo- 
AN€pHad peakWwA MexKAy Betepuem uw TpuTHeM. Queprua, 
BBILETAOUARCH TPH STOH peak — B3pEiBe, NOBBIMAeT: 
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Temilepatypy M aBsleHHe B BOMOPOZHOH Some ellie Soule, 
H TOra HawHHaeTCA TEPMOATepHaA peakUHA Ha OAHOM JeH- 
Tepuu. JipyruMa CJIOBaMH, COCTaBHbIe YacTH BOROPOAHOH 
Gom6bI NospbiBaloT ofHa Apyryio. Bce STH npoweccbl mpote- 
KaloT Wpyr 3a Apyrom 3a Kpaiive HuYTOMKHOe Bpema. [Ipu 
TaKOM yCTpolicTBe BOZOponHOK GOomObl pacxolyeTca JIMilb 
HeOOJIbuUIOe KOJIMYeECTBO AOPOFOCToOAero TPHTHA. 

B otavgue oT TaxKesoro sAepHoro «ropiouero» THNa 
ypaHa 235, BomopoaHoe AepHoe «roplouee>» He HMeeT KPH- 
THUeECKOH MaCCbI: CTO MOKHO SpaTb B JIO60OM KOJIHYeCTBE H 
YBeJIHYHBaTb TEM CaMBIM ellie Gombe CHy B3pbiBa (KO- 
HeYHO, eCIH BOMOpOMHOe «roprouee» yciieeT «cropeTb», 
Mpexkmle yeM paspywivtca oO6o0uKa Oom6nI). [lostomy MOILI- 
HOCTb BOJOPOAHEIX 6oM6 MOxKeT BO MHOTO pa3 MpeBOCxo- 
UTb MOULHOCTb OOBIMHBIX ATOMHBIX. ITO CBA3AHO C TEM, UTO 
B BOLOpOZHOH Some, MO-BHAHMOMY, yCIleBaeT BCTYIHTb B 
peakunio 6oblwe aqepHoro BB, yem B OObINHOH ATOMHOHU 
6Gom6e. OnHakoO MpakTHYeCKH CO3qaHHe TaKHX CBePXMOIII-. 
HbIX 60M6 CBAH3aHO C OFPpOMHbIMH TeXHHY€CKHMH TPpyHO- 
CTAMH. | | | 

TpoTHopbifi 9KBHBaeHT COBpeMeHHOH CE€PXMOLLHOH 
TepMOALepHOH (BOMOponHO) GomOnl nocTuraeT 20 MusANHO- 
HOB TOHH. B 3apy6exHOH MeyaTH yCHeHHO oOcyxKaeTCA 
Bolpoc O TOM, KaK MOKeT ObITh AOCTHTHYTA CTOMb rpoMal- 
Ha MOULHOCTD B3pbiBa. BrlcKa3blBaeTcaA Mpednosox*Kenke, 4TO. 
B CBePXMOMHOH BOMOpOMHOK OomOe MpovcxogHT CcHayana 
mpowecc MeneHua AZep ypaHa 235 ua MWIyTOHHA 239, saTeM 
peakliua CHHTe3a (TepMCALepHad peakilMa) MH CHOBa Mpo- 
ecc WesleHuA Alep, HO yxKe ypaHa 238. Ileppas peakuna me- 
nNeHuA ALep MOBbILIaeT TemMMepaTypy MO TakoH cTeneHH, 
KOra BO3MOKHO HayasO TePMOAZepHOH peaKUHH CHHTe3a 
alep nelitepus u Tputua. [Ip repMoadepHoh peakiMH MOAB: 
JIACTCA MOLIHbI NOTOK ObICTpO JIeTALLHX HeHTPOHOB, KOTO- 
pble CMOCOOHEI BbIZBaTb paciilemeHve OOLIYHO He AeNAWLAXCA 
anmep ypauHa 238. M3 sToro cpaBHHTeJIbHO JelleBOrO H UIH- 
pOKO paclipocTpaHeHHOrO H30TONAa ypaHa elaeTCA CnelHasb- 
Han o6osl0"uKa BOKpyr BOZOpOZHOH SomOHI. 

KpomMe Taxkesbix w30TONOB BOJOpowa, B BOLOPOLHOH 

- §omGe Moet ObITb ACMOJb3OBaHa B KayeCcTBe 3apAda AREp- 
Horo BB cmecbh Wau XHMHMYeCKHe COeAMHEHHA eiTepua U 
jlerKoro 31eMeHTa — JIMTHH. TepMonwepHan peaKWHA Me*KLy 
ApaMu STHX 3IEMCHTOB MPHBOLMT TakyKe K OOpa30BaHHlO 
reua M aeT B3pbIB OOMbIIOH MOMLHOCTH. | 
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OcylecTBHTh TepMoszepHylo peakUMio MeXxKLy aTOMaMH 
APyTuX XMMHYCCKHX SJIEMeHTOB 3HAaUHTebHO TpyaHee. Kak 
y2#KE TOBOPHJIOCh, ALPa M30TONOB BOROpONa oOManalwrT HaH- 
MCHbINHM SJIEKTPHYeECKHM 3apAOM. Sapa apa y aTOMOB 
APyrHX SIe€MeHTOB OOJIblle, YeM 3apAA Adep Welitepusa, Tpu- 
THA HIM JIMTHA, A 3TO MMECT OUEHb CYULeECTBeEHHOe 3HaueHHe: 
4eM OObWE B1eKTPHYeCKHH 3apay Aep, Tem Goble noTpe- 
OyeTcA SHEPruH AA MpeososeHHa elicTByIOWMX MexKAY 
HHMH 3JIEKTPHYeCKHX CHI OTTAKMBaHHA. 

J\pyriMH COBaMH, JIA OCYLeCTBIeHHA TepMosaZepHOn 
peaKUHH MeKTY aTOMaMu Ooulee TAXKEIbIX BICEMCHTOB HeO6- 
XOJMMBI ellle Oolee BbICOKHe TeMMepaTypbI HW WaBeHHe, ¥eM 
AJIA H30TONOB BOMOpona. Tak, HaNpHMep, AA Toro 4YTOOHI 
MpeOMOMeTh CHJIbl OTTAIKHBAHHA MeKLY ALpaMu KHCAOpora, 
3aPAN KOTOPHIX, KaK MbI yKe 3HaeM, MO BeJIMYHHE B BOCEMb 
pa3 Ooublle 3apAwa BOAOPOAHBIX AMep, HeOOxouMMa TaKkaa 
KHHETHYCCKaAH SHEPrHA, KOTOPyio Apa KHCHOpowa MOryT 
MpvoOpectu pu TemMepatype, OocTuraioulelt AecATKOB MUI- 
AWapOB rpazycos! Bor nowemy HMeHHO BOAOPOL u JHTHH, a 
He [pyrHe, Oovlee TAKeNbIC ZJIEMEHTHI CJTyKAaT AZepHEIM BB 
B TEPMOATEpHOUK OomoOe. 

IJopaxkatomumu akTopaMn B3apblBa BOLOPOZHOH GoMOH, 
KaK H B3pbIBa OObIYHOH ATOMHO!i GoM6nI, ABAMIOTCA yRapHar 
BOJIHa, CBETOBOe HM3/lyueHHe, MPpOHHKalollad palwvalua u 
PaqvOakTHBHOe 3apaxKeHHe MECTHOCTH HM BO3AYXa, HO OHU 
NPOABJAIOTCA B 3HAYHTeIbHO OOJIbIUIMX pa3Mepax. TpoTHuio- 
BbIM SKBUBAJICHT TePMOARePHOrO B3PbIBa MOKeT MOHTH M0 
AECATKOB MMJIJIMOHOB TOHH, UTO BO MHOFO pa3 MpesBblliaer 
CHY B3PpBIBa ypaHOBOH MIM IWIyTOHHeBOH GoMm6nl. [lopaxato- 
lee JeHCTBHE yapHOl BOJIHBI, CBeTOBOTO H3/1y"eHHS, IIpo- 
HMKalouleH patvauuv HW palWOakTHBHOrO 3apaxKeHHA MeCTHO- 
CTH H BO3AyXa TIpH B3pbiBe TAaKOH BOROPOAHOH GOoMObI BO3- 
MOXKHBI Ha OO/I€e 3HAYHTEIbHOM PaCCTOAHHM, 4eM aTOMHO!L. 

Hao OTMeTHTh TakxKe, YTO MpH B3pbIBe GOMOHI, cHapa- 
*KCHHOH H30TONAMH BOZOpOLa, CH/IbHO yBeAMUMBaeTCA ONac- 
HOCTb MNOPa*KeHHA OCTATOYHBIMH pajHOaKTMBHbIMH Belle- 
CTBaMH. OTO CBA3AHO C TeM, TO B3PbIB BOROPOAHOH 6omMOpIl 
Pox LaeT ropa3sqo Oosee MOWHbIe MOTOKH HefiTpoHOB, ueM 
B3pbIB_ aTOMHOK OomObl. HelitponHoe u3nyyeHue senaer 
PpaqvOaKTHBHBIMH OKpy?KaloulMe BelllecTBa. Maccbl TakHx 
BEHIECTB YHOCHTCH BMecTe Cc O6aKOM, o6pa3yiouluMca 
NOC€ B3phBa, H 3aTeM, OCelad Ha 3€MJIIO, 3apaxKaloT MECT-. 
HOCTb Ha 3Ha4HTe/IbHOH MIOWLadH. 
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Cpeau 2pyrux BHAOB aTOMHBIX 60M6 B NeyaTH coooula- 
NOCb O TaK Ha3biBaemoh KOO ambTOBOH 6omGe. Uto 
oHa co6oH NpencTaBaneT? 

IIpH B3pHBe aTOMHOH 6omOnI OOpa3yeTcA MHOrO pasHO- 
AKTHBHBIX BeLLECTB, BPeXHO MeEHCTBYIOWHX Ha XKHBbIe Opra- 
HH3MbI. []poqOJKHTeIbHOCTh BpeAHOTO WeHCTBHA y Pa3HbIx 
PaHOaKTHBHBIX BeLeCTB Pa3JIH4UHa: Y OAHAX OHa He MpeBbl- 
laeT HECKOJIBKO MHHYT, Y Apyrux nopaxkatomlee AehcTBHE 
JWIHTCA HECKOJIbKO YacOB, a eCTb H TaKHe paXHOaKTHBHble 
BeLIIECTBa, KOTOPble OMACHHI AJIA UeNIOBeEKa HECKOJIbKO MeCA- 
yes HW JieT. K 4HCAyY TaKHX, AOTOMRKHBYWHX PaHOaKTHBHbIX 
BeLeECTB OTHOCHTCA H30TON KOOabTa C ATOMHEIM Becom 60, 
o6nanzaiomnh B 320 pa3 MeHbIIHM MepHonOM Nosypaciayza, 
"eM pasHi. 

- Ecam y aToMHOH um TepMOswepHoH OomObl ClelaTb 
o6oouKy C MpHMeCcbiO H3 STCTO MeTaJia, TO MpH B3pbIBe OT 
BoszelicTBHA HeHTpOHHOTO H3TyyeHHA OOpa3yeTcA .MHOTO 
PaHOaKTHBHOH MbWIH, COCTOAIeH H3 aTOMOB CTOHKOrO 
pafvoakTuBHoro u30TONa KOOanbTa. [lepHoa nomypacnama 
3THX ATOMOB paBeH MpHMepHo 5 rofaM, HM HX paHOU3y- 
YCHHE MOXKET HAMONTO OTPaBHTb PaHOH, Tae BbilagzeT 9Ta 
paqMOakTHBHad Mblib. Takyto 6oMOy H Ha3biBaloT KOOaJIb- — 
TOBOH. | 

Ilo TakOMy Ke IIpHHUHMy MOKHO CO3aTb «We3HeBylO» 
WJIM, HallpHMep, «IHHKOBylO» aTOMHBble 6om6pr. Kak we3Hi, 
TaK H WHHK OOpa3yeT IIpH B3phiBe ATOMHOM OOMObI AOMTOXKU- 
BylHe ONaCHble JA KM3HH PadMoOaKTHBHble W3OTOMLI. OTH 
6oMOH, comepxKalllve MepeuHceHHble BbIe XHMHYeCKHEe 
QJIEMeHTHI, He ABJIAIOTCA G6OMOaMH C HOBLIM BHOM AepHoro 
«ropiouero», H60 KOOaJIbT, UHHK, We3HH He MOryT C/Ly2KHTb 
SJLepHbIM <FOPIOUHM», OHH TOJIbKO CIOCOOHbI YCHHTb pasHo- 
AKTHBHOe JleHicTBHe aTOMHOH HOH BOMOpOnHOH SomOnl, 

TipuMeHenue Ko6anbToBoh oGo0uKH cuMTaeTca Oosee 
enecooOpa3HbIM IIpH B3pbIBe BOMOpOAHOH GomOnl. [Ipu 
B3pbIBe BOZOpOTHOH OoMObI BbIMeNAeTCA Fropa3yo Govlee 
MOLWHBIM MOTOK HelHTpOHOB, 4eM ITIpH B3pbIBe ATOMHOH 
Som6n1. Bombuioe KOJHYeECTBO HeEHTPOHOB BbIeIAeTCA Mp 
B3pbIBe BOMOpOAHOH GomObl KaK B Npolecce pacileneHHA 
ypaHa 235 “au niyToHua 239 np B3pbIBe aTOMHOTO 3apAaya 
BOMOpOAHOH GOM6bI, TaK H Np B3aMMOMeMCTBHM ALep AekTe- 
PHA MW TPHTHA, KOTOPbie MpemcraBAloT CoOok H3OTONE BOLO- 
poma, ClyKallve OCHOBHBIM AJePHbIM «roplouHM» BOAOpOL- 
HOH OOMOBI. . a ys - 


437 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


TakuM o6pa3oM, KOoO6anbToBadt 60M6a He sBaaercs 
KaKUM-TO IIPHHUMNHaIbHO HOBbIM BHJLOM aTOMHOTO Opy KuHa. 
ITO Ta Ke BOLOPOHaA WH aTOMHad 6oM6a, panuoaKkTUB- 
HO€ JeHCTBHE KOTOPOH ycusmeno. 

OnacHoe felicTBue KOO6abTOBOH 6oMOHI, ONHAaKO, CHJIbHO 
NPCyYBeMYMBaeTCA 3apyOe@KHbIMH PeaKUMOHHbIMH KpyraMH. 
‘TBEP2KMaeTCA, YTO MECTHOCTh, 3aparKeHHan paqMoaKTUBHOH 
KOOaJIbTOBOH MbIJIbIO, MOKeT OKa3aTbCA Ha ovIroe BpeMaA 
HeEQOCTYNHOH Wid ToeH. Ho sto He Tak. IIpu B3ppiBe aToM- 
HOH OoMObl c KO6ambTOBOH oO6o0UKO obpa3yriolllaacsa 
KOOaIbTOBaA MbiIb OyeT CHIbHO paccenBaTbcs, Oularomapa 
JEMY H3JyYGeHHe padHOaKTHBHbIX H30TONOB KOOadbTa He By- 
eT OCOOCHHO yrpOKalouluM WIA 2XH3HH. Kpome Toro, nep- 
BbIM Ke OK Mb CMOCT H YHECET B NOYBY HH B BOROeMBI He- 
KOTOPYIO YaCTb PaAHOaKTHBHOH MbIIN, UTO eile GovlbLue 06e3- 
OnacHT OT BPCAHbIX M3yYeHHH paHOH B3pbIBa. 

CpencTBa WH CNOvOObI 3aLMTLI OT TepMOmMepHOTO OpyKUA 
Te Ke, YTO H OT aTOMHOrO. IipumMenas MpaBHbHO MOCTpoeH- 
Hbl€ YKPbITHA, BOHCKa MOTYT B 3HAUHTeIbHOH Mepe CHH3HTb 
MOTePH, MPHYHHsSIeMble TEPMOANEPHbIM OPyKHem. 

Beis Oopb6y 3a 3ampeulenwe aTOMHOoro H TepmMosnepHOro 
OPYKHH, COBETCKHH HapO He MOMKET HE YYHTLIBATb BO3MOX- 
HOCTH IIPHMe€HeCHHA €FO CO CTOPOHbl HEKOTOPbIX arpeccvBHO 
HACTPOCHHBIX HMMepHaJIMCTHYeCKHX KpyroB. M3BecTHO, 4TO B 
Pa3BHTHH BOOPyKeHHbIX CHI KPYNHeHWHX Kanvtasmucruye- 
CKHX TOCyapcTB riaBHOe BHHMaHHe yesIAeTCA ATOMHOMY 
iH] TEPMOAEPHOMY OpyxKuO, paspaOoTKe Leoh cepuu ero 
OOpa3loB, OTMHUAIOLWMXCH Pa3/IHYHO B3pbIBHOM MOLMLHOCTHIO, 
a TaKKEe Pa3paboTKe cnocoOoUB HCHOMb30BaHHA aTOMHOTO H 
TEPMOADEPHOrO OPyXHA aBMallueH, PMOTOM, apTuepHen 
M PC€aKTHBHbIMH CpeACTBaMH. 

Conerckuit Coio3 HAKOMY He yrpoxKaeT M HM Ha Koro He 
coOupaetca HanagaTb. Ho B cBa3H Cc TeM, 4TO cormaleHHe 
© COKPalleHHH BOODYKeHHbIX CHJI HM 3allpellleHHu aTOMHOFO 
H TEPMOAREPHOTO OPyKHA elle He MOCTHTHYTO, a Tak>Ke B 
CBA3H C TEM, YTO KOMJI€KTHBHaA OesonacHocTb B Espone ere 
N€ CO31aHa HW HeT MOKa Hade>KHbIX lapanTuH Npounoro mupa, 
MbI BBIHYKC€HbI HM€Tb Takve Boopykenuble Cuabl, KOTOphle 
OblIH Obl CMOCO6HbI HanexKHO 3alllHIWaTh HHTepechl Haier 
PoquHbl, YTOObI HHKaKad MpPOBOKalluA BparoB He Obiia WIA 
Hac HeEOMKHTAHHOH. 

Bularowaps BbImaloWMMCA ycrexaM COBeETCKHX yU¥eHBIX B 
HalleH CTpaHe yCNewHo paspa6oTavbl MeTOLbI NpOMsBOAcTBAa 
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amepHolt sHepruu. B pesyibTate 9Toro, Kak H3BeCTHO, Co- 
ennHenuple liltatpr AMepHKH yxKe MaBHO MoTepsAJIH MOHONO- 
MIO Ha «CeKpeT» KaK aTOMHOH, Tak H BOROponHOH 6om6. 
Pe3yJIbTaTbI ONbITHOTO B3PbIBA BOMOPOAHOH OOMObI, MpoUusBe- 
weHHoro B kKoHUe 1955 roga B CCCP, cBHaeTebCTByIOT 
O TOM, 4TO HallIMM YUCHbIM HW HHKeHeEpaM yalOCcb NpH cpaB- 
HHT@JIbHO HeOOJIbIIOM KOJIMYeCCTBE HCIOJb3yYeMbIX ADePHbIX 
MaTepHaJiOB MOJYYHTb B3PbIB, CHa KOTOPOrO paBHa B3pbIBy 
MHOPMX MHVJVIMOHOB TOHH OOBIUHOH B3PbIBYaTKH, H OHA MO- 
*KeT ObITb 3HAUHTEIbHO ycHwieHa. B cooOmenHu TACC ot 
27 Hon6pa 1955 roma yKa3biBaslocb, YTO B COOTBETCTBHH C 
MlaHOM Hay¥HO-HCCeNOBaTeIbCKHX HK 9KCICPHMeHTAJIbHbIX 
pa6oT B o6JlactH aTOMHOH 3HeprHu B CosetTcKom Cotose 
GbIIH TIpPOBeAeHbI UCNbITAHHA HOBLIX THMOB aTOMHOTO H 
TepModepHoro (BOgZOpOnHoro) opyxKuA. McnbitanHa MoHO- 
CTbIO OlpaBasyH COOTBeTCTBYIOWHe HaydHO-TexXHHyecKHe 
pacueTbl, MOKa3aB BaKHble, HOBbI€ MOCTHXKCHHA COBeETCKHX 
yueHbIX H HHKeHepos. BspHB Haile BonoponHoh 6omOpl 
B 1955 rony, c6powenHoH c caMoseta, Obl CaMbIM MOLILHBIM 
H3 BC€X B3PbIBOB, NPOBeMeHHBIX NO cHx Mop. B wenax mper- 
OTBPallleHHA PatwHOaKTHBHHIX BO3eEHCTBHM B3phIB Obl Mpo- 
H3BeneH Ha Oombwok BEicoTe. []puH 3STOM NPOBOAHINCh IWH- 
pokve HCcCeqOBaHHA NO BONpocaM 3alluTbl moLen. 

Hannune B Cospetckom Cor1o3e aTOMHOrO H BOOpOHOTO 
opyxkKuaA emule Oomee ykpenaseT ero o60poHocnoco6Hocts, 
MOBbILMAaeT pomb CosBetckoro rocyfapctTBa B ero Oopb6e 3a 
MHp BO BCeM MuHpe. | 

Hexkotopble MpOTHBHHKH pa30pyXXeHHA B 3alagqHbIx CTpa- 
HaxX HCXOZAT H3 JO%KHOM Mpesnocbuikn, 6yOTO 6b OHH pac- 
momaraioT KaKHM-TO HPeBOCXOZCTBOM B ATOMHOM H TepMO- 
AILEPHOM OPyKHH HW YTO MOSTOMY-e Ppas0pyKaTbCA UM He- 
BLIrOqHO. CoBeTCKHH Hapod Mpemocreperan wu Mmpenoctepe- 
raeT 9THX MOOOPHHKOB MpecNOByTOH NOMMTHKH «C NOSHILHH 
CHAbI>, TO OHH MOryT Cepbe3HO MIpOCcuHTaTbCaA. B cBOeH 
a3apTHOH urpe. 

CoBeTcKkHe JIOMH He XOTAT HHKOFO 3aNyruBaTb, Tem 60- 
jlee He XOTAT XBaCTaTbCaA MMeloWluMHCcA B CCCP BoeHHo- 
TeEXHHYCCKHMH JOCTHKeHHAMH. HpaBbl upecnoByTouw nowu- 
THKH «C MO3HUMH CHJIbIy UyKAbI COBETCKHM wJI0a8M. Ho 
HHOra O6bIBaeT MOMeC3HbIM HANOMHUTb TeM, KTO TO H eNO 
pasMaXHBaeT ATOMHOH H BOOpOMHOKH Gom6ou, 4TO B Halle 
BpeMA HeJIb3A BOEBATh, He MOABeEpraACbh OTBeTHHIM ylapaM. 
Hu B OAHY ROMHY HH ONHa OomMGa, HH ORMH CHapam uyxKOli 
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CTPaHbl He MakaJIH Ha AMEPHKAHCKy!IO 3eMJIIO, Ha UX ropoma 
WH *aOpukH, HW He MOLIM Nafatb, HOO He ObIIO TakKOH TeXHAKH 
HM BO3MOXKHOCTH. Tenepb B Cilyyae aMepHKaHCKOM arpeccuH 
B KayeCTBe OTBETHOH Mepbl aTOMHbIe H BOZOpOLHbIe OOMOHI 
MOTYT IlaaTb H Ha AMePHKaHCKHe ropoda, HW He yacTCA ame- 
PHK@HCKHM HMMepHasIHCTaM YKPbITbCA OT 93THX 60OMO, He 
yHacTca YKpbITb cBow cpaOpuKku. Jia aMepHkaHCKHX MOHO- 
MOJIMCTOB BOHHa Ha 9TOT pa3 HaBepHAKa OKA KeTCA HE MCTOU- 
HHKOM GOoralleHHA, B pe3y/IbTaTe €€ OHH MOFyT NOJYYHT 
JHUIb paspylieHHe HW YHHYTORKeHHE. 

Boyopoyvuasd 4 aTOMHaA BOMHA MOKET NPHBECTH K OOVIb- 
IHM pa3pyleHHAM, HO OHA He MOKeT MPHBeECTH K YHHYTO- 
MKEHHIO YeJIOBCYeECTBA HIM eTO WMBAJIH3alMH, OHA YHHYTOKUT 
ycTapeBLUIMH H 3/OBpeQHbIM CTpOH — KanuTamiu3M Ha ero 
HMMe€pHaJIHCTHYeCKON CTAaAHH. 

Peuraroulee cpeaqcTBo oGecneuuTb NpouHblit MUp — 9TO 
pa3s0pyXeune, YHHYTOMKeHHeE BOAOPOAHHIX H ATOMHbIX 60M6, 
MHpHoe cocylllecTBOBaHHe, 3a uTO CCCP 6opetca u 6yneT 
GopoTpex. ITO NO3BOIHMIO Obl HalpaBHTb HCNOb30BaHHe 
ATOMHOH SHeEprHH HCKJIOUMTeEIbHO Ha MMpHble WemH. Ho go 
TeX MOP, MOKa 3aNaqHble CTPaHbl NMPOTMBATCA 3aNpeLleHHIo 
aTOMHOFO H BOAOPOAHOrO OpyKHA, MOKA He yaeTCA MpoBecTH 
pasopyKelve, Mbl BLIHYXKACHbI NeEpKaTb Ha LOJIMKHOM YPOBHe 
CBOH BOOPyKeHHA, BKIIOYad Hav6oulee MOLIHbIe COBpeMeH- 
Hble BHAbI OPyKHA, OCHOBAHHble Ha NOCMeQHHX JOCTHKEHHAX 
HayKH HW TeCXHHKH. 


O ApyrhHx BHAaxX aTOMHOTO OpyKHs 


simepHoe BB, kak yoke FOBOpHJIOCb, MOKET 6bITb HCMOUIb- 
30BaHO He TOJIbKO B 60MO6ax, HO MH B apTHepHicKUXx CHa- 
paAwax, B TOplemqax, B pakeTax, B CamMovleTax-cHapayax. Bee 
OHH ABIAIOTCA OPyKHeEM B3PHIBHOFO JeHCTBHA. 

B 1952 rony B CWA 650 o6baBMeHO o nocTpoliKe 
280-mMM nylukH (pyc. 39), cnoco6HOM cTpeaTb Kak O6nI¥- 
HbIMH, TaK H ATOMHBIMM CHapsyamuH. Bec aToMHoro cHapaya 
papeH 450 kujorpammMam. MoliHocTb ero B TPOTHAOBOM 
3KBUBaJIeHTe paBHa 15000 Tou. B nacTosuee Bpema Takan 
Nylika, OPHUHaIbHO HMeHyeMaa T-131, npHHaATa Ha BOOpy- 
*KEHHE AMEPHKAHCKON apMuH. JlabHOCTb ee cTpembObI co- 
CTaBIAeT OKONIO 32 KHJOMeTPOB. ITO OYeHb HONbIUIOe, TAKE- 
foe H MaJIONOABYKHOe OpyfHe. Bowpuine pa3smMepbi NyLIKH 
3aTPYHTHAIOT ee MaCKHpoBKy. Opyaunbli pacuer aTOMHOn 
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fyttikn cocrout u3 15 uenosex. Jina toro robs npubectH 
ee 43 NOXOZHOrO NMOMO*KeHHA B OOeBOE, pee YeTBEPTb 
yaca. 
BbicTpel aTOMHOTO CHapsda MpOv3BOAHTCA MpH NOMOLIM 
O6bI4uHOrO NopoxoBoro 3apAwa. SapsxKaHHe HW CaM BBICTPel 
MPOH3BOAATCA CMeEMMaJIbHbIM 3a- 
PAQHO-CIlyCKOBLIM MeXaHH3MOM, 
KOTOPHIH MpHBOAHTCH B MelicTBHe 
QJIEKTPHYCCKHM TOKOM. 
B moculeqHee BpeMaA yeuAeT- 
CA MHOTO BHHM@HHA CO32aHHiO ~ 
yIIpaBJIAeMbIX H HeyIpaBJIAeMblx 
CHapAOB, CHapsKeHHbIX 3apA- 
om sgepHoro BB. 
B apMuax KpylHeHWiux Kanu- 
TAaJIMCTHYeCKHX PoCyapcTB pas3- 
paOaTbIBaloTCA H HCMbITbIBAIOTCA 
CaMOJleTbI 6e€3 JIeTUMKOB, yIIpaB- 
JIMCMbIe€ CHAPAAbI pa3JIMYHbIX TH- 


ae I f 
Hl i mm 
iil 





Puc. 39. O6muA Bua ATOMHOHM NyLWIKH. 


nop (pc. 40) — oT HeO6ou/bUHX, AIA BOOpyKeHHA HCTPeOH- 
Tele, 10 OO/IbIIHX HaneKo JleTaloulMx pakeT, OT CHapsAZOB 
BO3LyWHOrO GOA C BECOM B HeCKOJbKO JeCATKOB KHJIOrpaM- 
MOB HM JlaJIbHOCTbIO MONMeTa B HECKOJIbKO KHJIOMETPOB 0 
yIpaBIAeMbIX CAMONETOB-CHapAOB U pakeT Ja/IbHero [eH- 
CTBHA, BEC KOTOPbIX H3MePHeETCA AeCATKAMH TOHH, 4 JaJlb- 
HOCTh MovweTa — ThICAYaMH KHJIOMeTPOB, 
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IIpuMep Ha3emHoro cHapana, ¢HapsoKeHtioro step. 
HbIM BB, — ynpapanembiit camovieT-cHapaa B-61 «Matagnop>. 
OH HMeeT cKOpocTh oKono 1000 KHJIOMe€TPOB B Yac; aJIb- 
HOCTh ero eHctBuA fo 800—1000 xkuaometpos. Bec — 
0400 KuslorpammM. YnpaBaenve 3TuM CaMOJI€ETOM-CHapsa OM 
OCYHIECTBARETCH HO paqHO C 3eMJIH WH C MHOTHpyemoro 
caMovleta, 








Puc. 40. [pumepxpii sHemnui Bug COBP€MCHHbIX yNpaBJIAeMbIX CHa- 
PHZOB, KOTOPbl€ MOryT ObITh CHapmMKeHbI aTOMHbIMH 3apAaaMu: 


{— camMonet-cuapan; 2— ynpapanemupii CHapaAa BO3sHyliHoro 6on; J — peaKTHB- 
HbA ynpaBanemblii 3eHuTHDIT CHapaAa; 4—pakeTa RanbHero jelicrBuaA. 


[IpuMepcm KopaGeabHoro camoneta-cHapsgqa MoxeT cuTy- 
*KUTb CHapagd «Perysec». On nepeBo3suTca B cnellNabHOM 
BOJOHENPOHHWACMOM KOHTeHHepe Ha NOABOAHOH monKe. 3a- 
NYCK €rO NPOWSBOAHTCH C NOBepxHOcTH Mops. JlanbHOcTb 
nowleta «Peryec» — 800 Kuometpos. Jletur oH co cCKo- 
poctb1o 1100 KujoMeTpos B yac. 

Hi3pecTeH ynpaBasembilt cHapag «Kopnopel»; 93TO pa-- 
KeTa AIMHOK OKoIO 12 MeTpoB nu Becom 5400 KHJIOrpaMM. 
J{atbHOCTb ero moueta — 20 180 KHJIOMeTPOB. Sanyck CHa- 
pAXa NPOH3BOAMTCA CO CHeWHaJbHOrO CTapTOBOrO cTOVla. 

CamovleTbl-CHapaAbl H pakeTbl JaJlbHero sgelicTBua mpez- 
HasHayaloTcH MIA BHE3aNHbIX yRapoB MO cTpaTerHueckuM 
OObeKTaAM MPOTHBHMKAa UM MOryT UMeTb GoeBO! 3apAd OObI4Y- 
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Horo BspLIBuaTOrO BetlecrBa, ATOMHBIN uu TepMos#epHDIM. 
CoppeMeHHBIM caMOuleT-cHapAd — 3TO OeCHHAOTHBIM CaMOseT 
C NOJIETHLIM BECOM B HECKOJIbKO TOHH; OH CHAO2KeH BO3ZYIUHO- | 
PpeaKTHBHHIM ABHraTeleM, CKOPOCTb ero MovetTa oT 250 metT- 
poB B CeKyHAy 20 AByX — Tpex cKOpocTeli 3ByKa, JaJIbHOCTb 
NOeTa OT HECKOJbKHX COT JO HECKOJIBKHX ThICHY KHJIOMET- 
pos, BbicoTa nojeta oT 10 go 30 u 6onee KHMOMETPOB. 

Sanyck CaMOJleTa-CHapxa MOKET MpOH3BOAHTbCA C Ha- 
3@MHOHM MycKOBOH ycTaHOBKH, Cc Kopa6ua, c camoweTa. B co- 
OTBETCTBHH C 3THM Pa3JIH4UaIOTCA CAMOJIETHI-CHapAIbI aBHa- 
IHOHHbIe, Ha3eMHbie H KOpabebHble. ABHAUMOHHbIe caMmo- 
‘J@TbI-CHapaAAb! OOJIbUIYIO YaCTb NYTH COBEPUIalOT Ha MOMBeCKe 
Y CaMOJI€Ta-HOCHTeJIA H 3aNyCcKaloTCH B CBOOORHBIM MOveT 
MpakTuyecku c O60ro HampaBAeHHA 3a H@CKOJIbKO COT KH- 
JIOMeETPOB JG Wein. 

YipaBsiMeMbIM CHAaPpAAOM JaJlbHero elcTBHA ABJIAeTCA 
OaJIMCTHYECKHH cHapag. Tak B NewaTH IIPHHATO Ha3bIBaTb 
yipaBsAemMyio OecKpblIylo pakeTy C KHAKOCTHO-peakTHBHbIM 
WBuratTeem. Kopnyc COBpeMeHHbIX OaJJIMCTH4eCKHX CHAapA- 
OB HMeeT (POPMY WHIHHApa c 3a0CTPeHHOH TOJIOBHOH 4a- 
cTbio. B Hem pa3mellaiotca: 6oeBoH 3apay -— OObIUHOe, aTOM- 
HOG HJIH TEPMOAAeEPHOe B3PbIBYATOe BeLECTBO, alMapaTypa 
‘CHCTEMBI yiIpaBJieHHaA, Oaku C rOplOuHM H OKUCJIHTeeM, JBH- 
‘TAaTeJib. = 

Cuapaibl, mpedqHasHagaemble ia cTpetbObt Ha  He- 
CKOJIbKO TBICAY KHJIOMETPOB, He/lalOTCH MHOFOCTyNeHYaTbIMH. 
Tlocne BbiropaHua TONMMBa B MepBoH cTymeHH OHA aBTOMAa- 
THYECKH OTMeAeTCA OT CHapAaa WH NaaeT Ha 3emui0. B stot 
‘MOMEHT BKJUOUaIOTCA ABHTaTeIu BTOpOH CTYMe€HH, H CHapal 
MpOAOMKAeT WBHKEHHE CO BCe BO3pacTalouleh CKOPOCTbIO 
‘Aambue, TakKHM NYTEM MO2KHO AOCTHYb OOMbUIOM cKOpocTH 
‘momeTa, a CTaO ObITb, MH WaAbHOCTH cTpe/bOHI. 

Basaucrueckne CHaPAAbl 3allyCKaloTCA BePTHKAIbHO C 
TaK Ha3bIBAeMbIX CTAPTOBbIX cTOOB. Ileppoe Bpema (B Te- 
H@HHE HECKOJIBKHX CeKYHA) CHapA JICTHT MO BePTHKaJH, a 
3aTeM, Mocme MpeosomeHua HavOomee MMOTHbIX COeCB aTMO- 
ecbepst, CHCTeMa yIlpaBleHHA MOBOpaunBaer cHapan B Ha- 
NpaBeHvl K UeIH HW NO ROCTHKeHHU 3aaHHOh CKOpOCcTU 
BbIKMOUaeT DBuraTeb. Jlanee cHapay MBHKeTCA M0 HHeEp- 
UHH H B TeYeHHE HEKOTOPOrO BpeMeHH MpOMOKaeT HAGupPAaTb 
‘BBICOTY. J[OcTHrHyB BHICWIeH TOUKH TpaeKTOpHH, cHapAy Ha- 
UHHaeT CHW KATbCAH WM ‘CNYCTA OMpeseleHHoe BpeMA MaqaerT 
Ha Web. OCHOBHaA 4aCTh MYTH CHAapAna MpoxoguT B 6e3B03- 
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AytivoM mpoctpanctbe, Ha O4éHD 6ombuIuXx BEIcoTax. Jlocta- 
TOUHO, HalpHMep, HaNOMHHTb, UTO MAKCHM@JIbHaA BbICOTAa 
TpaektopHu cHapsaga «@MAY-2» (anbHOCTh crTpebObl 
320 KHJOMeTpOB) cOcTaBJAIa OKONO 9D KHOMeTpPOB, a CKO- 
poctb — 1590 merpop B cekyHay. MakcuMaspHana BbICOTa 
Tpae€KTOPHN OAHOrO H3 THHOB ABYCTYNeCHYATHIX CHAPAOB JO- 
CTHrHeT MpHMepHo 1280 KHJIOMeTpOB, a CKOPOCTb Np 3TOM 
MOKeT paBHATbcA 6700 MeTpOB B CeKYHZy. 

CoBpeMeEHHaA aBHallHA AIA MOpaxkeHHA HA3eMHBIX 4H 
MOPCKHX WeleH HapsAay c ApyryMH THMaMH BOOpyKeHHA 
MOXKeT pacihOlaraTh. CHApAKeHHbIMH ATOMHBIMU HJM TepMO- 
ANeCPHBIMH 3apAaMH, YIPaBJACMbIMH ABHALHOHHbIMH Topme- 
QaMH HW ABMallHOHHbIMH 6oM6aMuH. YopaBJIAeMble aBHallHOH- 
Hbie 6OMObI H TOpMesAbl MOryT MPHMeHATbCH NO BCeM TeM 
Il@AHM, KOTOPbl€ ABJIAIOTCA OObEKTAMUH OOBIYHOH BO3AYLWIHOH 
6omOapaupoBkH. OHM NO3BOAIOT NOPaKaTb c GO/IbWON BBI- 
COTbI H Ma/eKOrO PpaCCTOAHHA OOBEKTHI, OKPyKeHHble MIOT- 
HbIM KOJIbILOM 3CHHTHOH OOOPOHBI. 

nia 6Gopb6bl c aBHallweh NMpOTHBHMKa CJlyKaT yopaBae- 
MbI€ ABHallHOHHble peaKTHBHble CHaPAAbI BOSAyYWIHOrO O60” A 
3CHHTHbI€ YOPaBJIAeMble CHAPAbI, KOTOPbie Take MOryT 
MMCTb aTOMHAble 3apaAgbl. CyXonyTHble BOHCKa MOTyT IIpHMe- 
HATb TaKTHY¥eCKHe yIpaBJIAeMble CHAPANBI C ATOMHBIMH 3a- 
PATAMH, HMEIOMIHe ZabHOCTb MOeTAa OT HeECKOJIbKHX KHVJIO- 
METPOB 10 HECKOJIBKHX J@CATKOB KHJIOMe€TPOB H HABOAHMBIe 
Ha Ieb NpH MOMOWIH CHCTeMbI TeleympaBJeHHA. 

ad 6opbObt c caMOMeTaMH-CHapayaMH, CHapsyKeHHbIMH 
ATOMHbIMH 3apAaMu, MOryT MPHMEHATLCA BCe CpeACTBa Mpo- 
THBOBO3SAYIUHOH OOOPOHbI: HCTPe6UTeJIbHaA ABHALLMA, BOOPy- 
KECHHAA MYWUKAaMH, HeyMpaBJAeMbIMH PeaKTHBHbIMH CHapA- 
aMH H ylipaBJIAeMbIMH PeaKTHBHbIMH CHapAZaMH BO3AYUI- 
Horo 604, a TaKxXKe 3CHHTHAA APTHMMepHA HU 3CHUTHbIC yupaB- 
JmeMble cHapagbl. Hapaay c apyruMu Han6ouee adbctbekTus- 
HOH MepoH OOpbObl c yIpaBJIAeMbIMH CHapAaMH asbHero 
eHCTBHA ABJIACTCA YHHYTOKeHHE UX CTAaPTOBbIX MO3HILMH. 
Bopp6a ucTpe6uTeIbHOK aBHalHu C YIpPaBAAeMbIMH aBHa- 
TOPHeqaMH 3aTPyAHeHa KpaTKOBPeMeHHOCTbIO HX MOMeTa AO 
wenu. TlostomMy OCHOBHBIMH cpexcTBaMH OopbO6bI c Toprie- 
WaM¥ B BO3AyXe ABIACTCH 3CHHTHAA apTHJIepHA wu ympaB- 
JIA€MbIG SCHHTHbI€E peaKTHBHble cHapsagbl. Ha ucrpeOurep- 
HY!O0 ABHAUHIO JIOXKUTCA TIaBHbIM O6pa30M 3afa4ua oOHapy- 
2KCHHA H YHHYTOKEHHA B BO3LZYXe CaMOJeTOB-HOCHTeJIeH 
yipaBIAeMbIX aBHaToprien,. 
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Co3maHHe mOMex B paOoTe CHcTeM ynpaBueHHA CHaps0B 
MNyYTeM MIPHMeHeHHA NepexaTYMKOB pawHONoMeX, a TakKe CO3- 
JaHve AOKHbIX WeIeH MOXKET ABHTLCA TAKKE BECbMa 9Pexk- 
THBHbIM CpeACTBOM 6opb6bl c TeeynpaBJIAeMbIMH MW CaMOHA- 
BOAAWIMMHCA CHapAAaMH BCeX BHOB, CHAPAXKeHHbIX aTOM- 
HbIMH HIM TEPMOAMEPHbIMY 3apAaMH. 

CoppeMeHHble M@XKKOHTHHEHTAIbHbIe CaMomeTbI-Gom6ap- 
THPOBLIHKA H YIIpaBsIAeMble CHAPAAb] OKAXKYT CVIULeCTBeH- 
Hoe BJIHAHHe Ha cnocoObl BexeHHA OoeBbIx AeHcTBHH. OHH 
MOryT NPHMeHATbCA B KayecTBe HOCHTemeH ATOMHbIX MHJIH 
TEPMOATEPHbIX 3apsnoOB. YnpaBsAeMble CHapAAbl MOryT yc- 
Me€WIHO MPpHMeHATECA HW JIA Gopb6bl ¢c aBHallueH MpOTHB- 
HHKa, B TOM 4HCJIe H GOMO6apAHPOBLUHKaMH C aTOMHBIMH HJ 
TEPMOAREPHbIMH 3apAAaMH, a TakKKe C yNpaBAeMbIMH CaMO- 
Je@TAMH-CHapaAdaMy MpOTHBHHKAa. 

MeoKKOHTHHEHTAaJIbHbIe CaMOJIeTbI-GOMOapHHPOBLIMKH A 
yMpaBAAeMble pakeTHble CHApAb! C ATOMHBIM HJM TepMoO- 
ANECPHbIM 34PANOM ABJIAIOTCH OPyKHeEM MACCOBOrTO YHHYTO- 
*KCHHA MHPHBIX JOLeH, OPyKHeM Pa3pyIeHHA MPOMBILLLIeH- 
HbIX WEHTPOB WH 6ObUIHX ropozoB. Takne CHapAAb! M0 cBOeH 
MOLLHOCTH BO MHOTO pa3 NpeBOCXOAAT ympaBJIAeMble CHAaPAABI 
«DAY», KOTOPbIMH B MHHYBLYIO BOMHY repMaHCKHe (palllu- 
CTbl NbITAIMCb Pa3spyWIMTb HeKOTOpble aHrmuiicKue KpPyNHble 
ropoaa. - | 

CopercK#i HapOd, 3aHATHIM MUPHbIM TPyQOM, He MOXKEeT 
He CYHTATbCA C BORHHBIMH TIPHrOTOBJICHHAMH, KOTOpble Be- 
RYTCA B KanMTaMcTH4eckux cTpaHax. Iloastomy uatle rocy- 
AapcTBo yxeiaeT OOAbUIOe BHHMAHHEe BCeEM BHAaM COBpeMeH- 
Horo BOOpyXKeHHA. | 
- B coctaBe Hauwiux BoopyxenHnlx Cun 3HauHTebHO BO3- 
poc yieIbHbIH Bec BoeHHO-BO3AYIIHbIX CHJI AH BOHCK MpoTH- 
BOBO3AYWHOK O60pouH. OcyliecTBleHa NOIHaA MeXaHH3alluA 
H MOTOPH3allHA apmuu.. Cospetckue BoopykeHHbie Cuvibl 
HMEIOT TEMepb PpasHOOOpa3sHoe ATOMHOe HW TEPMOAREpHOe OPy- 
*KHE, MOLWLHOe paKeTHOe AH PpeaKTHBHOe BOOPyKeHHe Pa3HbIx 
THNOB, B TOM YHCJI€ PaKkeTb! AabHero AehcTBua. Copercknit 
Co1o3 pacnovlaraeT HaeKHbIMH CpeACTB4aMH DOCTaBKH aTOM- 
HbIX HW BOLOPOAHbIX 60M6 B wCSOH MyHKT 3eMHOrO Wapa Ha 
CaMOvleTax HIM pakeTaMH. 

C yueroM peasibHOH yrpo3br c BO3—yxXa, OCcOGeHHO paket 
WaibHeroO WCHCTBHA, a TaKKe Pa3BHTHA PeaKTHBHOH CTPaTe- 
ruyecKkOH aBHalnH B CCCP nmpopegena 6onbilan pa6oTa no 
OpraHv3alKW MpOTHBOBOSAZyWIHOH OOopoHn. B HacTosiee 
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BpeMaA Halla fipoTuBopo3szymiHad o6opoHa pacrovtaraet 
COBPeMeHHOH CBepX3BYKOBOH HCTpeOHTeJIbHOH aBNalluel, BbI- 
COKOKAYCCTBCHHOH 3eCHHTHOH apTHJimepHel, 3CHHTHbIM pakeT- 
HbIM OPy)KHeM MH APYTHMH cpeAcTBaMH OOecneyeHHA MPOTHBO- 
BOSAYWHOH OOOpOHH. 

B 3akoveHHe NO3HaKOMUMCHA C GOeBLIMM PalMOaKTHB- 
HbIMH BeLECTBAMH, HJIM, KaK HX COKpauleHHO Ha3bIBalorT, 
BPB, kKotopble, KaK TOBOPHJIOCb, ABJIAIOTCA OCOObIM BHOM 
ATOMHOrO OpyxkKuA. BoeBbIMH paqHOaKTHBHbIMH BeLLeCTBAMH 
Ha3blIBaloT CNellvalbHO MPHroTOBJIeHHbie ANA OoeBoro HC- 
NOJIb30BaHHA BELLECTBa, COAMePp Kalle PanvOaKkTHBHble aTOMHI. 
QTO MOryT 6bITb AbIMHI, NOPOLIKH, %XHAKOCTH. Mx wcnob30- 
BaHve OCHOBaHO Ha BPeAHOM JeHCTBHH PaWOaKTHBHHIX H3- 
JIYYCHHH 44 WKMBbIe OPraHH3Mbl. 

B kauectBe BPB morytT npHMeHATbCA, HaNpHMep, payno- 
AKTHBHbIe H30TONbI TAaKHX 3JIEMEHTOB, KaK [WLHPKOHHH, HHO- 
Gu, py6ulnh, mpazseonuM, uepu uw up. Tepwog nonmypac- 
Maa ITHX H3OTOIMOB H3MePAeTCA WECATKAMH CYTOK, a M3a1y4e- 
HHe OOanaeT OOOH NPOHHKAlOWleH cnOcobHOCTbIO. 

XapaktTepHok oco6enHoctbio BPB apasetca TO, 4TO OHH 
MOTyT He HMeTbh cieliuduyecKkoro 3amaxa, UBeTa H HHBIX 
BHeELUHHX TIPH3HaKoB. O6HapyXATb UX NPHCYTCTBHe MOMKHO 
TOJIbKO C NOMOLIbIO MOSHMETPHYeECKHX MpH6opos. 

BPB npemua3HaualioTca AIA 3apaxKeHUuA MECTHOCTH, BOIL, 
KopaOvleH, BO3AyXa c Weblo NOpakKeHua sozen. Unocrpan- 
Hble cnelManucTh! gnenatT BPB wa wgmBe rpynnbl: ona 
rpynna — 9TO BeLLeCTBa, KOTOpble OKA3bIBalOT NOparkKarowiee 
eHCTBHE TOJIbKO CBOHM PaMHOaKTHBHbIM H3J1yYeHHeM, H BTO- 
pani ~— BeLILeCTBa, He TOJIbKO NOpaxKalollve paHOaKTHBHbIM 
H3JIYYeHHeM, HO H MpOW3BOAAWIMe XHMHYeCKOe OTPaBIeHHe. 
B HHOCTpaHHOH MeuaTH yKa3bIBaeTCA, UTO MOKHO OKHLATb 
npHmMeHenia BPB B cmecax € XHMHYCCKHMH OTP4BVJIAIOWWHMH 
BellecTBaMH. MoryT ObITb CO3QaHbl Take PpaHOaKTHBHble 
SA KHraTeIbuble BellleCTBa, KOTOPblIe 6yAyT NopakKaTb Jit0- 
eH panoakTHBHbIM ObIMOM. [IpHMeHeHHe TaKHX BeLILeCTB 
YCOKHAeT TYWIEHHE MOKAapos. 

Bo3MO2XKHbIX CNOCO60B MpHMeHeHHA OOeBbIX PaHOaKTHB- 
HbIX BelllecTB MHOrO. BPB moryT cHapsmKaTpea aBHasomOn, 
MHHbI, TOPHeAbl, APTHJWIepHHCKHe CHapAAbl, yupaBsiAeMble 
CaMoOseTHI-cHapaabl. B 6oenpunacax ockoouHOrO eHCTBHA 
PaMHOaKTHBHOe BeLLECTBO MOKET ObITb 1H6O NepemellaHo Cc 
Pa3pbIBHbIM CHaAPAZOM, JIHO6O MOMELILEHO OT@JIbHO BHYTPH 
cHapaya. B HHOCTpaHHOH neyaTH BbICKa3blBaeTCA NOpeANoso~- 
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Puce. 41. Bo3moxKnblie BHOb) ApHMeHeHHA OoeBbIX paHOaKTHBHbIX 
BeLLECTB. . 


*Keuve (K KOTOPOMYy CemyeT OTHECTHCb KPHTHYeCKH), TO 
BPB MOXHO HCNOMb3OBaTb H B OoelpHnacax CTpeKOBOrO 
OpyKHA. | 
BPB moxkHO 34paxKaTb HCTOUHHKH BOZbI. Bo3MoxKHO (110 
J@HHBIM HHOCTpaHHOH meyaTH, K KOTOPbIM TakxKe culenyeT 
OTHECTHCh C OCTOPOXKHOCTbIO), UPHMeHeHHe «paHOaKTHB- | 
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Horo nmecka». Tako necox mpenctaBiaer coOoH YacTHIE 
Kakoro-J1HOH0 NMOAXOAAWerO MaTepHasa, HeCyllHe B ce6e HH 
Ha ce6e BPB. On momwxeT MMeTb UBET, CXOKHH C UBeTOM 
SE€MJIH, Tpawbl HT. 2. B HHOCTPaHHOH MewaTH BbICKa3bIBaOCb 
MpeAnNoowKeHHe, YTO TECKH MOryT ObITh KJICHKUMH HM Mar- 
HHTHbDIMH. KweHkHH padHoakTHBHbIh MecoK, COCTOAWIMH H3 
JI@PKHX PafHOaKTHBHBIX YaCTHU, OyAeT NpHAHNaTb K NOBepx- 
ronoenot HOCTH OfeKAbI, MallIHH, Opy- 
e3poleamenb *KHA WH 3apaxKaTb UX, a WacTH- 
Kopnyc Gomes Ib] MAarHHTHOrO paHOaKTHB- 
Horo necka OyAyT MpuTaru- 
BaTbCA Me€TA@JIMYeCCKHMH 4a- 
CTAMH BOOPy?KeHHA H OoeBOH 
TEXHUKH. 
be copelgnoy Sapaxenve BPB mecruHo- 
r CTH MOXKeT ObITb MPOW3BeZeHO 
Paducakmusrpie HW NWYTCM B3PbIBa ABHAMHMOHHBIX 
BEWECMEG 6omM6 (puc. 42), 0 KOTOpBIX 
Mbl TOBOpHIM BHilte. Tlomumo 
STOO, IA MpHMeHeHuA BPB 
rOoMATCA HEKOTOPbIe H3 TeX 
CMelHaJIbHbIX CPpeCTB, KOTO- 
pble HCIMOJIb3yIOTCA TIpH mMpu- 
MCHeHHH Oo0eBbIX XHMHMUCCKHX 
BeULeCTB. 
Pue. 42. [puuunnnaipuaa cxema OcHoBHoe oe eee 
apHaOoMOL, cHapmkeHHoH BPB, ACHCTBHe Ha 2KMBYIO CHJIY MO- 
%KeT OKa34Tb TaMMa-H3u1yue- 
HHe OoeBbIX paHOAKTHBHBIX  BelllecTB. OgHako Hago 
HM€Tb B BHAY, 4TO 3apa3zHTb BPB  6onpllyio  Milo- 
Wlatb Tak, 4TOOb! oOOecnNeyHTb cCepbe3HOe moparkenne 
2KUBOK CHJIbI IPH KPaTKOBPeMeHHOM TipeGbipaHHun sogeh Ha 
STOH NIOWAalH, MpakTuyecKH oO¥eHb TpyAHO. HenoctaTKoM 
OOeBbIX PANHOAKTHBHBIX BEILECTB ABJIACTCA H TO, YTO HX AO- 
paxkalollee JeHcTBHe CO BpeMeHeM MOH KaeTCA; MOsTOMY 
H@JIb3A CO3MaBaTb OO/JIbLIHX 3amacOB 3THX BEeLLeCTB. | 
AmepukaHckan mponaranga mpeyBeinuuBaer onmacHocTh 
OOeBbIX PaNHOAKTHBHDIX BeIIECTB, MPHMHCbIBaeT MM, Kak HU 
BOOOLLe ATOMHOMY H TCPMOAEPHOMY OPy2KHO, YyTb JIM He 
pelarolly!o pOJIb B COBPeMeHHOH BOHKHe. HO 3TO OUeHb Ma- 
JIeKO OT ACHCTBHTebHOCTH. KoHeuHo, DPB — onacubih Bug 
HOBOrO OpyxKuA. OxHaKO WM MPOTHB 3TOrO BHAA OpyXKuaA cy- 
UIECTBYIOT AOCTATOUHO HaflexKHble CPeACTBa 3allMThl; Ccpe- 
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CTB4 H Chocobbl sallttThi OT NOpaxatotiero gzelicrBun BPB 
Te Ke, YTO H OT MOpaxkalolilero AelcTBHA pAaMOaKTMBHbIX 
BeleCTB, OOpa3ylOWlHXCA MpH ATOMHOM B3PbIBe. 3 

Bbl N03HaKOMHJIHCh C pa3IHYHbIMH BHZaMM aTOMHOTO 4 
TepMOAAepHOro OpyKHA, HO ATOMHAA 9HeEprHA MMeeT HE 
TOJIbKO BOCHHOe TIpHMeHeHHe. B Halle cTpaHe, 3aHATOH MUD- 
HKIM CO3HJaTeJIbHbIM TPpyOM, 3Ta MOTy¥an CHa HAaXOMUT 
Tellepb CaMO€ LWHPOKOe MpHMeHeHHe BO BCeX OTPaCJIAX Ha- 
pomHoro xo3niicTBa. Kak xe MOJy4aloT HM HCMOb3yIOT aTOM: 
HylO 3HeEprHlo B HapORHOM xO3AHCTBe? 


IV. ATOMHAA SHEPIHA B HAPOAHOM XO3AMCTBE 


ATOMHBI€ KOTJIbI 


Uf r00n ACINOMb3O0BaTb ATOMHYIO SHEPrHio JIA MpPOMBIIINNVIeH- 

HBIX H TPAHCMOPTHBIX wWeleH, HeOOXORHMO Hay4HTbcA 
34Me@JWIATh MpOlecc AevieHHA ALep, HAYYHTbCA peryJIHPOBaTb 
ero cKopocTb. Hayo creslaTb Tak, YTOOHI AMepHOe «ropioyee» 
H€ B3PbIBaJIOCb, 2 CNOKOHHO «ropejo». ITO OcyllecTBAAeTCA 
B YyCTaHOBKax, NOMYYHBUWIMX O6pa3Hoe Ha3BaHHe ATOMHbIX 
KOTJIOB, HIM AAepHbIX peakTopos. B uHacTosllee BpeMA 4H3- 
BeECTHO HECKOIbKO THMOB TaKHX ycTaHOBOK. Tlo3HakOMHMCA 
C HHMH. 

Tlocmotpute Ha puc. 43. Ha Hem w306paxkeHa cxema 
OAHOFO H3 paCIIPOCTPaHeHHBIX ADepHbIX peaKTOpoB — ypaH- 
rpaduToporo. MmMenHo peaktop 3Toro THNa MosoKu Ha- 
yaslo ATOMHOH aHepreTuKe. [lepBbie peakTOpbl, NOCTPOeHHbIe 
B CHJA u B Coserckom Cows3e, 6blm ypaH-rpadHToBbiMH. 

STO 6ombWO0e COoOpyxXeHHe, CIO%RKeHHOe H3 G6OKOB rpa- 
(puta. Ypan-rpa@uToBbli aTOMHbIM KOTeA, MOCTPOeHHbI B 
1942 rony Bp CLUA, umen pa3mMeppl Gombuoro Tpex3TaxKHoro 
oma (BbicoTa 6omee 6 MeTpOB, QIMHa HW WWHpHHa — OKOIO 
10 mMetpos). O6ulwi Bec ycTaHoBKu coctaBsial 1400 ToHH. 
B kote HarpyKasocb 52 TOHHBI ypaHa. | 

B mepBOM COBETCKOM SAZePpHOM peakTope cosepxKasocb 
OKOO 45 TOHH MpHpOAHOTO ypaHa H HECKOJIbKO COTe€H TOHH 
rpaduta (B BHugxe KupnuyeH pa3smMepom 10 X 10 * 60 cm). 

lpadur B ypaH-rpapuToBoM peakTope 3aHHMaeT MOUTH 
BeCb OObeM. BHYTPH HeEKOTOPHIX 6/1IOKOB MposemaHbl KaHaJibl; 
B HHX 3aKJlabIBaloTCA KYCKH (CTepKHH) ypaHa, B KOTOPbIX u 
NPOHCXOAAT AJepHble peakuun. 

HM sBoT ufo BaxKHO: JIA MOyyeHHA aTOMHOH 3HepruH 
3ech He TpeOyeTcA pa3sqeneHHA H30TONOB ypaHa. B peakTope 
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HcHOAb3yeTCA OObITHbIT Mpupozublit ypaH. Ho Kak Ke Tak? 
Bejib BbILIG MbI TOBOPHJIH O TOM, 4TO lWelHad AMepHan peak- 
UHA B NpHPOAHOM ypaHe HATH He MOMKeT, Tak Kak Apa 
ypaHa 238, cocTaBIAIOWlMe OCHOBHYIO Maccy MpHposHOro 
ypaha, 3a€XBaTbIBaloT BTOPHYHble, OOpa3yiollueca pu ese- 
HHH ypaHa HeHTPOHbI, W WenHan peakiluA lipekpallaerTca. 
Oka3al0cb, OJHAKO, YTO ITOH Oeze MOMKHO NOMOUb. JIA 
OCVINECTBJICHHA WeMHOH SAepHOH peakUwH B MpHpOHOM 
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Puc. 43. CxeMa aTOMHOrO KOT/a c rpacbHTOBbIM 3aMeAVJIHTeeM, 


ypaHe HafO MOOUMTHCA, UTOOKI Y3 YMCA BTOPHUHDIX HeHTpo- 
HOB, OO6pa3yiolluxca Mpu Memenun aAgep, He MeHee OZHOrO 
HeHTPOHa HCMOIb3OBaIOCb WIA HOBOrO AeNeHHA. Torga well- 
Hawt AgepHad peakuua OyAeT MpOMOMKaTECA, NpHyeM Hapa- 
cTaHHe ec OyeT MPOMCXOAHTb MeAVJICHHO. 

Kak 9TO MOXKHO CheaTh? Ypau 238 ocoGeHHO OXOTHO NO- 
riloulaeT HEHTPOHbl, HMelOWHe CKOPOCTb B Mmpenemax oT 40 
mo 140 KHOMeTPOB B Ce€KYHAY, AeIeHHA MpH 3TOM He Npouc- 
XOAMT, 4 OOpasyloTCH 3aypaHOBble 9 2IeMeHTHI. HerTpoubl, 
OOpa3ylollvecd Mp AeJIeHHH YpaHOBbIX Aep, KaK MBI yxKe 
ropopHuin, OpicTpbie. Ho, crasKuBasch C AApaMu ypauHa 238, 
OHH TeEPAIOT CBOIO 3HEPrHiO HW 3aXBaTbIBalOoTCA ypaHoMm 238. 

OHakoO eCJIM CKOPOCTh HeHTPpOHOB 6yeT elle HHKEe — 
MeHee 4¥eM 3 KHJIOMeTPa B CeKYHAY, TO TakKHe HEHTPOHb!I ye 
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fipaktuyecku MOUTH He 3axBaTbIBaloT¢A Ampamu ypaHa 238. 
A 9TO Kak pa3 4 eCTb Te TeNNOBbIe HeATPOHbI, KOTOPbIe 
ayulle Bcero TesIHT AZpa ypaHa 235. 

Takum o6pasom, uTo6bl He BCe BTOPHYHbie HeliTpOHEI m0- 
rmoulaivch ypaHom 238, HeOo6OxozuMoO HaliTu cnoco6 6pIcTpo 
HX 3aMeQATb. HelTpow WOKeH MpeBpalllaTeca B TenoOBOH 
elle 20 TOTO, Kak OH CTOJIK- 
HeETCAH C AMPOM ypaHa 238! 
A HeliTpony, o6anatoulemy 
TeNJIOBOH CKOPOCTbIO, 23Ta 
BCTpeya yKe He cTpallHa; 
TaKOH HeHTpOH MOMKeT Iy- ZZ]... 
TELUECTBOBATb B TIPHPOAHOM yeh TES 
Kycke ypaHa JO Tex Mop, iy). 
NOKa He BCTPeTHT ADDO poe v': 
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OHHM H3 TaKHX BelllecTB Puc. 44. Cxema pacnonoxenna ypa- 
WM CYKHT rpabut, ToT ca- #OBbIX CTep»kHeli B Macce rpadpuTa: 
ee B touxe A npoucxozuT geneHHe oHore 
MBIH, H3 KOTOPOLoO ACAAOT H3 aep ypava. O6pas3yrulweca uett- 
CepJleEYHHKH KapaHiallev. tpouni, apn an rpadur, 3amez- 
asiotca. B touxe B omwH H3 HUX nona- 

OyHaKko. AAA ATOMHOFO ss naer 8 axpo ypaua 235 uw npon3B0gHT 


KOTJIa rONUTCA TOJIBKO Aenenue. [pyro HefirpoH 3axBaTbisaeTca 
a é B Touke B anpom ypaHa 238 c o6paso- 
OYCHb UHCTHIL rpagur. BaHHeM AZpa miyTOHHA. Tpetnfi Heft- 


Uroopl te JIY4UTb Tefl- TPOH, He CTOJIKHYBIIHCh Cc ypaHOBbIMH 
a ATPAaMH, BbleTraeT H3 KOTVIa. 

JOBbie HeHTPOHbI, HeOOxo- 
AWMbIC DJIA NOMepKaHvA WenHOH peakuHu, ypaH MomellawrT 
B rpaPvToBbli 3aMeAJHTeb B BHM OTIEIbHbIX cTepxKuHel, 
oOpa3ya Kak Obl peluenky “3 ypaHa. Takoe pacmoyioxenne 
ypaHa aeT BO3MOMKHOCTb 3€MeJVIMTb OOMbUIMHCTBO BTOPHU- 
HbIX HeHTPOHOB AO Toro, KaK OHH BCTPeTATCA C KaKHM-JIH6O 
ANPOM ypaHa. 

Kak Ke mpoTekaeT 3fecb mpouecc? IIpu qeneHuu ofHOro 
H3 afep ypaHa 235 BbiqeIMeTCA, CKaKeM, Tpu ObICTPbIXx 
HelitpoHa (puc. 44). Onn BbimeTaioT u3 610Ka ypaHa B 
TOMMY TpaduTa. Syecb HeHTPOHb! M3-3a CTOJKHOBeHHH Cc 
AAPaMu yriepoOfa, H3 KOTOPbIX COCTOHT rpaduT, ObICTpoO Te- 
PAIOT CBOIO NePBOHAYaJIbHyIO SHEPrHlO, HW CKOPOCTb HX YMeHb- 
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maetcn. Baarogzapa sTomy ObICTpbli HeHTpOH, BbIeTeBIIAH 
M3 610Ka ypaHa C G6OJIbILIOH CKOPOCTbIO, MpobyKTaB HeKO- 
TOpoe BpeMA B TOME rpaduta, monmagaeT cHoBa B 610K 
ypaHa, O61lagqaa yxKe TenOBOH cKOpocTbio. Take HeHTpOHbl 
MOryT ObITb MOMIOWLeHbI TIaBHbIM O6pa30M aTOMaMH ypaHa 
235 H BbISOBYT HX JeleHHe. 

Eclu paBHJIbHo BbIOpaTb pa3sMepbl rpaduToBoro LTa- 
Gea, a Tak%Ke BeJIMYHHY, KOJIMYeCTBO UM pacnosIOKeHHe B 
HEM KYCKOB ypaHa, MOXKHO JOOHTHCA, 4TO B pe3yIbTaTe Kax- 
foro AeleHHf Apa ypaHa 235 G6yneT BO3HHKATb HOBOE 
WemeHue OMHOrO TaKOrTO Ke ALpa, TO eCCTh OHH H3 TPex 
HeHTPOHOB B CpeJHeM MpOH3BeAeT HOBOE eleHHe AApa ypaHva 
235. UenHaa peaxuua OyneT MpoTekaTb 3aMefJICHHO, M0- 
OOHO ropeHHio B TOMKe KOTIIA. 

laa Toro uToObl aTOMHbIH KOT@J UMe MOLLHOCTb, paB- 
HY!O OJHOMY KHJIOBaTTY, B H€M JOJKHAa KaxKLyIo CeKyYHLy 
mpoucxoguTbh 31 ThICHya MM."AMapHOB AepHbIX MeeHUH. 
A 4TO MpOuCcXxOZHT C OCTAJIbHbIMM HeHTpOHaMH, pom TalolwH- 
MUCHA Tp TakKOH 3aMeJIeHHOH UenHOH AepHowK peakunHP 
HexkotTopan 4acTb 43 HHX Mponamaet, BblleTad 3a NpeeVIbl 
KoTHIa. UToOObl YACIO TAKHX HEHTPOHOB ObWIO HEBEIHKO, rpa- 
HTOBLIH WTabelb OKPyXKaloT CIeUHaIbHOH O6OMOUKOH, OT- 
paxkKalouleH HeHTpOHbI. (TakuM MaTepHaJIOM MOKET CJLYKUTh 
TOT Ke rpaduT.) Ilo asToH we NpMuunHe pasMepb! aTOMHOrO 
KOTJa Ha NPHPOAHOM ypaHe eat OObIWMMH. B MaJeHb- 
KOM KOTe MOTepA HeHTPOHOB OyeT MpeBbAaTb 4HCIO O6- 
Pa3yIOLWHXCA B HEM HeHTPOHOB. 

JIpyraa 4acTb HeHTPOHOB BCTpeTHTCA c ypaHoM 238, uMex 
CKOPOCTb, ROCTATOUHY!O WIA UX MOPIOWeHHA ypaHOM 238. 
O6pa3yloliuiica.1pu 3TOM MJIYTOHMH, Tak Ke Kak HU ypaH 235, 
cnoco6eH K Je@eHHIO NOX BO3ReHCTBHEM TeIIVIOBbIX HeHTPO- 
HOB HW TaKKe BbIACAeT MPH WeeHHW MO HeECKOAbKy CBOOOL- 
HbIX HEHTPOHOB. Tak nOwyyaloT Apyrouw BAA AepHoro roplo- 
yero — MYTOHHH. | 

OnucaHHan peaKUMA COMpoBoKAaercaA BbIAeIeHHeM 
OrpOMHOrO KOJIHYeCTBa SHEprHH. OTa 3sHeprHA BbIAeNAeTCA 
H€ MrHOBeHHO, a MOCTeMeHHO, HO OHA CTOJIb BEJIHKA, 4TO CCH 
ee He OTBOAUTb, TO YCTaHOBKa ObICTpO paCKaJIHTCA H BBIH- 
eT M3 cTpon (pacnvuaButca). JlocraTouHo cKa3aTb, 4TO pH 
o6pa30BaHHW OZHOrO KHJIOrpaMMa IWIYTOHHA B CYTKH B yCTa- 
HOBKe BBbIJe@IAeTCAH MOLIHOCTb, CPABHHMaA C MOILHOCTbIO 
. uenporsca. OnuH KusorpaMM ypaHa, MCMOb30BaHHbI B 
ATOMHOM KOTJI€, BbI-eIAeT TAKOe KOJHYeCTBO 3HEPrH, KO- 
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Topoe MoxKeT O6ecleuHTs MpHMepHO B TeyeHHe 7 JeT pa- 
Ooty ABHTaTeIA MOWIHOCTHIO B 2500 AOWaMHbIX CHI. 

Baleasiouleecd B ATOMHOM KOTJle TellJIo nepewaetca Wup- 
KyJupyoue no Tpy6am »*xuAKOCTH. HarpeTad %*KUAKOCTb M0- 
crymaeT B TelMOOOMCHHHK, rye OHA OTAaeT NOAYYeHHOE 
Teno VM, OxmaKLadcb, CHOBa NMocTynaer B KoTe. Bmecte 
2KHEKOCTH DJIA OXNaxKTeCHHA ypaHoBOrO KOTJa MO2XKHO IPH- 
MeHATh TakxKe raz (HampuMep, retHH uw yrnekuCablt a3) H 
pacnaBJIeHHbIM MeTa (HaTpHh, Kavi). 
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omuanyuenua = 243 TennooOmeniuk 
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Puc. 45. Cxema paOoTH aTOMHOTO KOTJa C CHJOBOH ycTaHOBKOn. 


Teno, nocrynalollee B TEMIOOGOMeHHHK, MOKeT ObITb HC- 
MlOVIb30BaHO KaKOH-1H60 CHJIOBOH yCTaHOBKOH c mpeo6pa3o- 
BaHHeM B M@X@HHYecKylO, BIeEKTpHYeCKylo H Apyrve BHAbI 
sHepruu. Ha puc. 45 moka3aHa cxeMa OJHOM M3 TaKMX ycTa- 
HOBOK. 

Pa6oTy aTOMHOoro KOTJa HeEOOXOAMMO pery/IHpPOBAaTD, T. e. 
YCKOPATb WIM 3AMeCVIATh MpOTeKalOUlylo AepHyw. peaklinlo. 
Ecau TeMlepatypa B KOTJIe CHJIbHO MOBBbILWAaeTCAH, YTO O3Ha- 
uaeT YBeEIMYeHHe UNCJa JeIAWLMXcA Aep ypaHa 235, HeOoOxo- 
JWMMO YMeHbIUHTb B KOTJIC YHCIO HeHTpoHOB. J] 9TOTO Hato 
M60 BLI,BHHYTb YaCTb yPaHOBbIX cCTep2KHeH M3 KOTVIa, 1H60 
BB@CTH B KOT@J KaKOe-HHOyb BeLIECTBO, B CHJIbHOH CTeMeHH 
Morlollalollee MeQVICHHbIe HeHTPOHbI. TaKHM BeLIeCTBOM 
CJIYKHT, HaMpHMep, MeTa/1 KAaNMHH WJIH XHMMYECKHH 3Je- 
MeHT Oop. Korfa B Maccy rpacbuTa BBOAAT CTepxKeHb H3 
KaIMHA WW W3 CTamH C OobWHM COepxKaHuem Oopa, azep- 
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HbIH Mpowlecc B KoTIe 3aMeqnetca. Tak, H3MeHAA MOOmenve 
CTEPKHEH B rpacuTe, MOMKHO ynpaBATS MIpOwWeccoM B Aep- 
HOM peakTope. OTH onepaunn (Kak UH Apyrne) mpou3sBonATca 
aBTOMaTHYecKH. KOHTpOIb 3a pa6oToli Kota OCYLILECTBJIAeT- 
CA C NOMOULbIO OCOObIX CyYeTYHKOB HeliTponos. Ecau B KoTuIe 
OOpasyeTca MHOrO HeliTpoHOB, CUeTUHK BKIOUaeT Me€XaHH3M, 
KOTOPbIH BABHraeT KaMHeBbIe CTepxXKHU. 

Kpome Toro, B peaktope uMeioTca aBapnituple cTepKHH 
(OHH HH HeCKOMbKO) — Ha TOT clyuan, ec BbIlqeT 143 
CTPpOA KaKOe-IHOO aBTOMaTHYeCKOe YCTPOHCTBO 4 HOPMaJIb- 
HOe TeveHHe WEMHOW peaKUHH B KOpHe Hapyllutcs. ABapuii- 
Hbl€ CT€PKHH HEMCMWICHHO MpeKpalilaloT mpotlecc. Takum 
MyTeM OOecneyHBaeTCA MOMHAaA G6e30NaCHOCTD mpu pa6dote 
AN€PpHOTO peakTopa. 

Bce ynpasmenne paOoto# peaktopa Benetca Ha paccToa- 
HHH, TaK KaK ATOMHBIM KOTeJI ABJIA€TCA HCTOUHHKOM MOILL- 
HOrO PaNHOaKTHBHOTO U3JIYYeHHA, TyGHTebHO elicTByI0- 
(lero Ha XKHBbIC OpraHu3Mbl. M3 koTMa HecyTCA NOTOKH ObI- 
CTPbIX H€HTPOHOB H raMMa-JIy4eli, KOTOPbIe CHOCOGHBI Ipo- 
XOAHTb CKBO3b TOJICTbIe COW BelllecTBa. Ilo 3To npuanue 
Pe€aKTOP OKPyXeH TOJCTOH 3allMTHOH O600"KOL 3 Be- 
ULECTB, XOPOIMO NOTAOWMAwlHX HelTpOHbl MH TaMMa-H3uyye- 
HHA (O€TOH, ClielicTab, Boda, KaIMUH H p.). 

UToObl awepHad peakllMA MpoTeKayla B aTOMHOM KoTWIe 
OecnepeOoliHo, HEOOXOAHMO MOA ep%KABaTb O4eHD BbICOKYIO 
CTeNe€Hb YHCTOTbI MaTepHanoB. B ycTaHoBKe HaKkanJMBaloTcA 
NPOAYKTbI paciaqa AepHOro «ropioyero» — panvoakTUBHbIe 
<OCKOKH> — Apa Oovlee JerKUX 3JIEMeHTOB, a TaKxKe MIy- 
TOHHH. OHM CHJIbHO NOPAOWaloT HeliTpOHbI W 3THM HapylaroT 
XO WenHol peaxuun. Tlostomy crepxKHH ypaHa Hago ne- 
PHOAHYECKH H3BJeKaTb 43 YCTAHOBKH JWIA OUMCTKH Hu 3aMe- 
HATb HX YHCTbIM AZEPHbIM «roplounM». To Ke OTHOCHTCA HK 
rpaduty, KOTOpbllt TakxKe 3acopserca MNpOLYKTaMH payHo- 
AKTHBHOrO pacnaya. 

SameuHy crepxkHeli ypana u gpyrve HeoOxoquMble one- 
PalHH BbUIOHAIOT CIe€WMaIbHble MauiHHbl. OnHa H3 TakuxX 
MallWH — «MeXaHHyeCcKaad pyKa» —no-pakKaeT JBHKeHHAM 
PYK H€JIOBeKa’—— OHA OTKPbIBaeT MH 3aKPbIBaeT ABepu, mMepe- 
HOCHT eTaJIH C MeCTa Ha MeCTO HT. a. Cua ee oueHD Be- 
auka. <«Mexannueckaa pyka» moet, HallpHMep, TOMKaTb C 
CHJIOM B HECKOJIbKO TOHH! Mama Haxomutca BHYTPH ycTa- 
HOBKH B OMaCHOM 30He, a YeJIOBeK, KOTOPbIii efO ynpaBaAAerT 
Ha PacCTOAHHH, — B KaOHHe, 3allMUeHHOH OT u3my4eHHa, 
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Tlepen HUM HMeeTCH 9KpaH TeeBH30pa, Ha KOTOPOM MOXHO 
BHJeTb, YTO NPOHCXOAUT 3a OeTOHHOH crTeHou. Tak ycTpoeH u 
pa6oTaeT OHH H3 aTOMHbIX KOTJIOB — ypaH-rpapuTOBbIl. 

Uacro: BMecTO rpaduTa MpHMeHAIOT ApyroH 3aMeVIH- 
Telb — THKEeMYIO BOLY (B MOMeKylax e€, KaK yKe POBOPH- 
lOCb, BMeCTO aTOMOB OObINHOrO BoZOpoma, c Maccon |, Ha- 
XOUATCA ATOMbI TAKeNOTO H30TONA BOMOpOAa’— AekiTepua — 
c MaccoH 2; sTOT MocMeqHHH WH CJLY2KHT OCHOBHbIM 3aMeJIH- 
TeleM). STO Apyrou THN aepHoro peaKkTopa. 

Tipapaa, MonyyenHe TaKeIOH BOA! B YHCTOM Bue — 
meso He wlerkoe. B nmpHposHOH Bose ee COMEPKHTCA TOIbKO 
oxono 0,02 npoueHta, a TpeOyioTcHh TaKOH BOb IeJIbIe 
ToHHDI. Ho 3aTo TaxKeslad BOLa — elle IYI 3aMeJIN- 
Tejlb, 4¥eM rpaduT. PasmMepbl ALepHbIX peakTOPOB Ha TAKEO 
Boe MeHbille, 4em c rpacdutTom. HanpuMep, OHH H3 TaKHX 
peakTOpoB, NOCTPpOeHHbI B Hallleh CTpahe, MpeAcTaBAeT 
co6oH 6ak WHANHApHueckoh ctbopMbl QHameTpom 1,75 MeTpa 
H BbICOTOM OKOMO 2 MeTPOB, HaMOJIHeHHbIi TAKeMOH BOON. 
B Hee OnylleHbl ypaHosble cTepxKHH. Cuyapy2ku Oak OKpy2KeH 
ClOeM BellecTBa, OTpamKaloulMM HeHTPOHbI; KpOMe TOPO, 
cOoky WMeeTca ToJIcTad OeTOHHaA OOo0UKAa, 3alllnulaoulasd 
moje OT padqvoakTHBHbIx ua1yyeHHi. [lia OTBOAa Tela 3 
KOTNa TAKeAaA BOA MOCTOAHHO WAHpKysupyeT Mey KOT- 
JIOM M TellIOOOMeHHHKOM. YpaBueHve WeNHOK peaKkivel B 
KOTMe OCYIIeCTBAIAeTCA MPH MOMOMIH KaMHeBbIX CTepKHeH. 
B cyyae KakoH-H60 aBapHu TAKelaA BOA CAMBAeCTCH B 
3anacHoh 6ak, H Mpollecc TyT Ke MpekpalilaeTca. 

B peaktope c Takeo BOOK, paboTaloliem Ha MIpHpod- 
HOM ypaHe, Kak H B ypaH-rpaduTOBOM KoTJe, B Mpolecce pa- 
OOThI OOpasyetca MIYTOHHA. : 

Uto6bl yMeHbINHTb pa3Mepbl ATOMHOTO KOTVa, AepHOe 
«ropioyee» OG6oraulaioT u60 ypaHom 235, M60 M1yTOHHeM 
239. pyrumu c0BaMH, B KOTJIe HCMOJIb3ylOoT TaKOe AepHoe 
«roployee», B KOTOPOM ypaHa 235 cozepxKuTCA OovIbUle, 4eM 
B IipHpOZHOM ypauHe. C 9TOH xe Lesibio K NPHPOAHOMY ypaHy 
no6aBAsioT MayTOHHH. B Tom 4 ApyroM ciy4ae BepOATHOCTh 
BCTpeuH HeHTpOHOB c AApaMu ypaHa 235 HI MAyTOHHA 
CTAHOBHTCA 6O/IbIUe, a MOTepA HeHTPOHOB 3a CHET BBbIJeTAa 
HX M3 yCTaHOBKH MeHbUle. ITO WH MO3BOJAeT CYLIeCTBEHHO 
YMeHbILUHTb pasMepbl KOTVIA€. 

Kpome Toro, B peakTope c OOorallleHHbIM AepHbIM «IO- 
DIOUMM» BMECTO TAKEO BOAbI MOMKHO HCMOIb3OBaTb B Ka 
YeCTBe 3AMEMJINTEIA OObIKHOBEHHYIO BOLY. 7 
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Hago 3aMeTHTb, uTo ycToiunpan x OJITOBpeMecHHag pa- 
OoTa AepHoro peakTopa Ha mpupogzHom ypaHe, Kak m0Ka- 
3avia MpakTHKa, BO3MOKHd JIMWb MPH TOM YCIOBHH, UTO B 
KavecTBe 3aMeVIMTeIA UCMONb3yeTCA TAKean Bona. JLas 
paOoTbl ¢ rpacbutom cJlemyer MpHMeHATD HeMHOrO o6ora-: 
WCHHBIM ypauH. 

B 1952 rony B Hamel crpaHe 6buI NOCTpOeH peakTop 
«POT» (peaktop, npemHasHayeHHbt mia (PH3HYeCKHX H Tex- 
HUWCCKUX HCCJIEQOBAHHH), B KOTOPOM 3aMeAJINTeNeM CJLyKaT 
rpaHT WM BOsa, a ADEPHbIM «ropiow“M»—oGoralleHHbiit ypaH 
(IpHpOAHBIH ypan, comep>xaunit 15 NPOWeHTOB ypaHa 235). 
PeaxTop mpeacraBaser co6oli rpa@uToBblit UATHHIp BBICO- 
TOK 2,4 MeTpa u guametpom 2,6 MeTpa. HapyxxHaa uactTb 
9TOrO UHIMHApa CIYKHT CTpakKaTeeM HeliTPOHOB, a BHYT- 
P€HAA, AKTHBHaH YaCTb PeakTOpa uMeeT 37 pabounx KaHa- 
OB, Kya 3aKJablBaloTcA ypaHOBble 6IOKM (BbINOJIHCHHBIe B 
Bue TpyO c aJOMHHHeBOH O6om0"KON). 

Boga 34ecb OLHOBpeMeHHO CIYKHT WH OXaHTeeM; Mpo- 
XOAM Yepe3 pabouve KaHaJbl, OHA HarpeBaetca, a 3aTeM OX- 
AaKAaeTCH B TeMIOOOMeHHHKe peyHOl Boso, nocae uero 
MCHOIb3yeTCA AIA OXNaKACHHA peakTopa. 

Bo Bcex OMHMCaHHbIx BbIIIe peakTopax 3aMeQVINTeIb He 
CMCIIMBaeTCA C ATCPHbIM <ropiouHM». Tlostomy sce TaKkne 
KOTbI HaSbIBalOTCA TeTePOreHHbIMH PeakTopamu (puc. 46) 
(rpeyecKoe cIOBO reTepOreHHbIii O3HadaerT HeEOAHOPOAHbIH) . 
Ho MOXKHO NocTpoutTh u Tako aTOMHBIit KOTEJI, B KOTOPOM 
ANCPHOe «roplouee» HaXOAHTCA B BHE OAHOPOAHOH cmecu c 
3amennTeseM. Iloqgo6HbIe KOTJIbI Ha3bIBalOT TOMOTeHHBIMH 
peakTopamu (puc. 47) (caoBo romoreHHblii — 3HayuT oZHO- 
POH). | 

OAHH H3 TaKHX peakTopos cocTouT, HallpHMep, u3 6akac 
TAKEO BOLOH, B KOTOPOH pacTBOpeHO XMMHYecKOe CoeMHHe- 
He O6orallleHHoro ypaHa — cy.apiat ypaHa. Pa3meppl peak- 
TOpa HeOowbiIMe: HaMeTp ero 6aka paBeH Bcero 30 caHTuMerT- 
PaM, HO TOJIMIMHA 3aLMTHOH O60/1l0"KKH — OKOIO 2 MeTPOB. 

B roMoreHHOM peakTope c TaxeNOM BOOM MOKHO  Hc- 
NOJIb3OBaTb MpPHpOAHbIN ypaH. Ecau xe 6paTb o6oraulenHoe 
AEPHOe «Toplouee», TO BMECTO TAXKEONH BORbI MOKHO npu- 
MeHATb HM MpoctTyio Bowy. B HacTosulee BpemMsa co3aHbI ro- 
MOPCHHbI€ PeaKTOPHl, ComepxKalue Bcero 12—15 s«urpos 
Bomb! H 700—900 rpamm ypauna 235. 

_ TOMOreHHBIM peakTop Ha TaxKeNOH nau ObBIIHOS Boze — 
9TO CBOeOOpasHbI MapoBow KoTed. Harpepatolasca B HeM 
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Puc, 46. Cxema reTeporeHHoro peakTopa Ha MeJIeHHBIX 
HeHTpouax (H3RWINCTHeE JIMHHH—~TYTH HeATpOHoR), 


____ 4 napocunobou 
yemanobke 






bemonuaa 
saquume 





Ompamameno Kondencam _ 
CLL, —— om napocunobou 


Hacoc 
camennesen ycomanobxu 


Puc, 47. Cxema roMOreHHoro peakTopa Ha Me/WICHHEIX 
HeHTpoHax, 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


Bola MOKeT aBaTb Map BbicoKoro aBeHus. Ilostomy 
TaKOH peaKTOP YaCTO Ha3bIBalOT KMNALLHM. Temmepatypy 
BO[bI H WaByleHHe Mapa Mbl MOMKEM Pery/IHpORAaTb TIpH Mo- 
MOU TeX Ke KaJMHEBbIX CTeEpKHeH. 

KOJJIEKTHBOM COBETCKHX yue- 
HbIX MO PpyKOBONCTBOM aKaJ.. 
A, H. Ammxanopa pa3pa6otaH 
KHMALHH QTOMOreHHbIH peakTop 
Wid 9HepreTH¥ecKHX wee. Ha 
puc. 45 moka3aHa cxeMa OJHOFO 
M3 THNOB 3TOTO peaKkTopa. 

B peakTope HaxXOMHTCH CMeCb 
BOAbl H AepHoro «roproyero». 
IJenHaa aAepHad peakuua, Hsy- 
kan B peakTope, HarpeBaeT pa- 
CTBOp oO KHnNeHHsa. Ilap BMecte 
C Opbi3raMH BObI mocTymaer 
CHadala B Pa3ReJIMTeJIbHbIN CO- 
Cy—, @ 3aTCM B OUHCTHTEbHOe 
ycTponcTBo. B pa3qeauTebHOM 
cocyle Nap OTeAeTCA OT BODHI, 
&@ B OUHCTHTeJIbHOM YCTPOHCTBe— 
OT 4aCTHYeK AepHoro «roproye- 
ro» H TBePABIX MPpORYKTOB ero 
jeieHuw. Tak Kak B peakTope 
BMECTe C BOJAHbIM TapomM oOpa- 
Puc. 48. Cxema KHMAULeTO = -gyeTca rpemy4uil ra3 (B3pbiBya- 

Sapiaaae tad hes sale as 2 Tad CM€Cb BOMOpOa HU KACVIO- 





{—peaktop; 2— nogbemuan Tpv- 

6a; 3—pasnzenutens; 4—ycrpoi- PpOMa), HeOOxONMMa elle OHA 
CTBO AIA OYHCTKH Napa; § — : 
WHDKeKTOP: 6—kKaMepa  cxHra- OUNCTKA Mapa, KoTopan MIIpOH3BO 
HHA; 7 —onyckHan Tpy6a; &— AUTCA B OcOobol KaMepe CxKHTa- 


TenmOoOOMeHHHK; 9 — rugzpaBsaHue- “3 
CKHA 3aTBODP; 10 — nycxosoll HMA. Secb PpeMyyHu a3 CKH- 


S1eKTPHYeCKKH KOTeM. raeTcA, a OUMWICHHbIN Map nocty- 
maeT B TeMJIOOOMeHHHK, rae OH 
OTAaeT CBOe TeMIO MIA MOJLYYeHHA BTOpHYuHOrO pa6oyero 
napa, KOTOPbIN H MpHBOAMT B ABHXKeHHe MapoBylo TypOuny. 
Uro6pr o6ecneyvTb novinoe coxKHraHHe rpemyyero ra3a, "acTb 
Napa WHpkyMpyeT yepe3 TenvIOOOMeHHHK MH KaMepy CxKuTa- 
HHA C MOMOLMWIbIO CTpyHHoro Hacoca (HHKeKTOpa). 
Hakouell, Heb3A He paccKa3aTb elle 06 OHO! rpynne 
ATOMHbIX KOTJIOB—O TAK Ha3bIBaeMbIX Pa3MHOKAIOUIMX 


: peaktopax. Mbt yoke roBOpHuIM O TOM, YTO B ATOMHOM KOTJIe 
B Mpouecce WenHOH peakUun U3 ypaHa oOpa3yeTca HOBOe 
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smepHoe «roplovee» — M1yTOHHH. Ero MOXHO OTHeAATh OT 
ypaHa OObIUHbIMH XHMHYeCKHMH cnoco6amu. Bo MHOrHXx cay- 
yaAX 3TO HCKYCCTBeHHOe AMepHoe «ropwuee» OOXOAHTCA Me- 
wiepsie, YeM 4HCTHIH ypaH 235, nomyyaemMblw myTeM CJIOxK- 
HOrO pa3QevleHHA H3OTONOB NPHpOAHOTO ypaHa. | 

- B o6nmHom peaxTope, pa6oraiollem Ha MeJVICHHbIX HeH- 
TpOHAX, MWIYTOHHA MOyYaeTCA 3HAYHTeAbHO MeHbIUCe, 4eM 
pacxogyetca ypaHa 235. Ho He1b3A 1M CO3aTb TAKOH aTOM- 





Bnoxu us ypana 238 u 
mopur 232" ae 


Axmu6xan 30a, codep- 
MQWAA yoaH 235 
(nAymonud 239, _— 
ypan 233) u posbabu- 
mee 


Puc, 49. CxemMa peakTopa, BOCMpOH3BOZAIMero AZepHoe «roproyee» 
(Gpuaep). 


HbIM KOTeJ, B KOTOPOM «CropeBLUIHH» ypaH MOJIHOCTbIO 3a- 
MeHAJICA Obl HOBbIM AXEPHbIM «rOploOuHM» — IIYTOHHeM? 
Oxka3bIBaeTCA, MOXKHO! 

B oOMHOM H3 TAaKHX PpeaKTOPOB AIA WemHOrO Mpouecca 
HCHOJIb3yOTCA HE M@AVICHHbIe, a ObICTpble HeHTPOHHI. ToBopa 
RPYrMMH CJIOBaMH, B peakTOpe HeT 3aMeMINTeEIA. Cxema Ta- 
KOrO peakTopa moka3aHa Ha puc. 49. 

[lemHow mpollecc mpovcxOAuT 3eCb B WeHTpasIbHOH 4a- 
CTH KOTJIa— HJIH, KaK TOBOPAT, B CFO AKTHBHOH 30He, rae 
HaXOZHTCA MOUTH YHMCTOe AMepHoe «roprouee». Bokpyr Hee 
pacnoviaraetca o6o0uKa, COCcTOAIad u3 ypaHa 238. IIpu pa- 
6oTe peakTopa B ero AaKTHBHOH 30He BO3HHKaeT MHOKECTBO 
ObICTpbIX HeliTpoHoB. OcHoBHad HX 4aCTb NonagaeT B O6O- 
JOUKY HW NOrMoulaercah ypaHoM 238; B pe3ybTaTe O6pasyerca 
nyTtoHHk. I[pu stom ero oOpa3yetca Oovblle, YeM pacxo- 
myetca ypaua 235. Ilomyuaetca, Kak B CKa3ke — «cropan» B 
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«ATOMHOH Meuke», ADePHOe «TONAHBO» HE YMeHDbIUAaeTCA B KO- 
JIMYECTBe, a YBeIMUMBaeTCcA! 

BmecTo ypaHa 238 aa O6004UKH MOXHO UCHOMb3OBaTb 
pyro pavOakTHBHbIA aeMeHT — TOpHit 232. M3 wero B 
pe3yJIbTaTe «<oOctpela» HeHTpoHaMH oO6pa3yeTCca HOBBIT 
COPT HCKYCCTBeHHOrO sAepHoro ropiouero — ypaH 233. 
Apa sToro u30TONa, KaK yKe TOBOPHMOCh, TaKKe RenaTcs 
NOX MeHCTBHEM HeHTPOHOB Cc BBIMeIeHHeM GOOVJIbILHX KOJIH- 
YeCTB ATOMHOH 9HeprHH, Kak 4 Apa ypaHa 235 uau nayTo- 
HHA, 

B pa3MHOmwKaloulem peakTOpe Ha GbICTpbIX HeliTpoHax 
MOMKHO HCNOIb3OBaTb BCC TPH BHAa AMepHOrO «roprlogero». 

MoHO MOCTpONTb H Tako pa3MHOKAalOULu peakTOp, KO- 
TOpbId OyeT paboTaTb Ha MeAJICHHbIX (TeMIOBbIX) HeHTpo- 
Hax. B 3TOM culyyae B KayecTBe AepHOrO «roprioyero» mye 
BCerO IIPHMeHATb ypaH 233. Aapa ero cpaBHUTebHO cabo 
NOrIOWawT TeMIOBbIe HEATPOHBI. TloO9TOMy H3 AaKTHBHOL 30HbI 
peakTOpa BbIWICTAe€T JOBOJIbBHO MHOTO HeHTPOHOB, KOTOpbie M0- 
rlOWlaloTcH OOOMOUKOH, COCTOAMWeH u3 TOpuA 232. O6pasynw- 
IMHCA MPH 3TOM ypaH 233 MOMHOCTbIO NOKPbIBaeT TOT pac- 
XOZ AAepHoro «ropioyero», KOTOPbIN MPOHCXOAMT B aKTHBHCHi 
30He peaxTopa. Bmecto ypaHa 233, «cropatoulero» B LeHT- 
PaJIbHOH YaCTH «aTOMHOHM TOMNKH>, B efrO O600UKe BO3HH- 
KaeT CTOJIbKO Ke HOBOTO ypaHa 233. B HacToallee BpemaA 
COB€TCKHMH YYeHbIMH paspaboTaHa Take cxeMa KHMALLLerO 
SHEpreTHYeCKOrO pa3MHOKAalowlero peakTopa. 


Hepspbie aTOMHble 3JleKTPOCTaHWHH 


27 wuioHa 1954 roma B HallleH cTpaHe HaY¥aJia pa6oTaTb 
nepBaA B MMpe aTOMHasa 3IeKTpocTaHuua (puc. 50). Saex- 
TpHyeckan SHEPrHA, NOyyaeMan 3a CET SHEPIHH ATOMHBIX 
anep, MOTeKIa MO MpOBO.aM Ha 3aBObI HW B KOJIXO3bI. STOT 
A€Hb OTKPbI HOByIO 3TOXy B HCTOPHH YeOBeUeCTBA, ZTOXy 
NOKOPe€HHH CaMbIX MOry4HX HM HeMCTOULMMBIX CH MpHupospl. 
ATOMHas S/IeKTPOCTaHUHA ycnelwHo pabotaer. Bce o6opyzo- 
BaHHe JeHcTByeT 4eTKO u Oecnepe6otHo. Uro xe npemcTas- 
JdeT COOOK 9Ta «*haOpukKa avleKTpHUeCTBa»? 

INEKTPOCTAaHUHA pa3sMeliiaeTca B Tpex 3NaHnMaxX. B rviab- 
HOM 3aHHH HaXOZUTCA cepf—lle aTOMHOH 3eKTpOCcTaHLuH — 
e€ ATOMHbIM KOTCJI, NyJIbT yIpaBJIeHHA CTaHUMel, Ten1006- 
Me€HHHKH, Hacocbl WM Apyroe o6opyzoBaHne. Bo BTOpOM 3Za- 
HHH yCTaHOBJIeHa MapoBad TypOv“Ha c¢ TreHepaTopom 


160 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 





Puc. 50. Tleppaa copeTckad aTOMHaf 3JIeKTpOCTaHuUHA: 


}—3aHHe 97eKTpocTaHUHH; 2— BH aTOMHOrO KOTVa (peak- 

Topa); OH HMeeT HeOo.1bliHe pa3Mepbl. ATOMHbiIH KoTen pacio- 

jIOKeH 3a MOLUWOH GeTOHHOM 3aukHTOH, npeqOxpaHAtouleh nep- 

COHa] CTAaHUHH OT BO3ReHCTBHA pagHOaKTHBHOTO H3/1YueHHA, 

3—wUeHTpanbHaa 4wacTb O6ulero MysbTa ynpaBeHHA, C KOTO- 

poro MpOH3BOAHTCA yitpaBeHHe aTOMHbIM KOTJIOM H_ BCEMIE 
APYTHMH arperaTaMH CTAaHILHH. 
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SIEKTPHYECKOrO TOKa, a TaK}Ke 3/JIeKTpu4ecKoe xn Apyroé 
oOopyHopaHuHe. B TpeTbeM 3aHHH HaXOAATCH BeHTHJIALLHOH- 
HbI€ YCTPOHCTBa, KOTOPble OUMIMaloT mMomenlenne IJIEKTPO- 
CTAHWMH OT PaXHOaKTHBHBIX Fa30B, OOpa3sylOWHxcA Mp pa- 
6oTe peakTopa. 

ATOMHbIi KoTe aleKTpoctanuun (puc. d1) npeacTaBser 
co6ok peakrop ypaH-rpadutosoro Tuna. «Popioyum> CJLY KUT 
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Puc. 51. Peaxtop atomHoit SJIEKTPOCTAHILHH: 


i—kKlaaKa peaktopa; 2— puxusa nauta; 3— pepxHaa mata; 4— paGounh xa- 
Hat; 5— Kanan apapHikoi 3auuTpt: 6 — KaHan aBTOMAaTH¥eCKOrO peryAHpoBaHHaA: 
7— KaHan HOHH3alluOHHOH KamMepbl; & — GokoBaa 3auluta (Bona): 9 H 10 —xono- 
AHJIBHHKH; I/ — pacnpenzenuTebHEk KONeKTOp; 12—c6opubii KomleKtop; I3— 
BEPXHAA 3aulHTa (4uyryH); /4 — oxnaxgaeman crotika oTpaxkaTea. 


oOoralleHHbii ypan (comepxKautui 5 NPOWeHTOB ypaHa 235). 
ymepHoe «ropioyee» pa3smeuleHo B 128 paOouux KaHavax. 
Bcero B peaktop 3arpyxxaetca oKowlo 550 KHJIOrpaMM ypaHa. 
3a CYTKH Ke pacxomyetca Bcero oKo0 30 rpaMM ypaHa 
235 — STOO 3aMe4aTeibHOrO «TONMBa». 

Peaktop HaxoquTca B repMeTHYeCKOM cTaqbHom IH - 
HHApe, “TO MO3BOJIMCT CO32aBaTb BHYTPH peakTopa aTMO- 
cepy MHepTHoro rasa (requa nau a30Ta). Takaa atTmo- 
cepa cosqaer Ayuve ycnoBuA QA pa6oTsl KOTAA. 

HAPYKH KOTeJI OKPy2K€H METPOBbIM CJIO@M BOJbI H 6e- 
TOHHOM CTeHOH TOMUIHHON B 3 MeTpa. Cpepxy, Kpome Toro, 
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uMeeTCH CTambHast KpbIlKa M 4yryHiiad fauta B 25 caHTH- 
MeTPOB TOJIHHbI. Bce 9TO XOPOWIO 3alllHWaeT OT BPeAHbIX 
H31yueHHH peakTopa. 

BplesnOuleecA B ATOMHOM KOTWJe Teno nepesaeTca BOLE, 
KOTOpad OMbIBaeT paOouve KaHabl peaxTopa. Ja 9ToK 
eH HCNOb3yeTCA XHMHYECKH UMCTad (QMCTHIIMpOBaHHas) 
Boda nog qaBseHvem B 100 aTmocdep. Harpetan no 260— 
270 rpanycop (OHa He BCKHMaeT, TAK KaK HAXOAMTCA NOM 
BbICOKHM JaBJIGHHeM; IIpd TaKOM JaBJIeHHH BOJa KHMUT 
JMilb mpH 309 rpany- 
cax) Boda nmocTynaeT 
B  maporeHepaTopHl, 
roe OHa Mpeppaliaet 
B Map Apyryio Boxy, 
HaxOAllyioca Noy 60- 
Jlee HH3KHM aBJleHH- 
eM. OTOT Nap H MpH- 
BOHT B JBHKeHHe 
nmaposylo TypOuuHy, a 
mocletHaa — reHepa- 





Puc, 52. TlpuuuunvanbHan cxeMa aTOMHOH 
TOP 93eKTPHYeCKOrO S aHonrn Oca Niue 


Toka. H3 Haporenepa- {— peaxtop; 2— TypG6orenepatop; 3 — Ten1006- 
TOPOB OXJ1laxK RCHHaA MeHHHK (MaporeHepaTop); ¢— KOoHeHcaTop; 3 — 


10 190 rpaslycos BO- NHTaTeIbHbIA = Hacoc; Penny aenenae Ha- 
ma ugeT oOpatHo B 

peaxtop. J[puraacb M0 34MKHYTOMY KDpyry, BOJa MepeHOCHT 
TelIO M3 peakTopa B NaporeHeparTop. 

IIpoxoga” wepes peakTOp, OHa CTaHOBUTCAH paqHOaKTHB- 
HOH. TlostTomy BCA cHcTeMa Tpy6, MO KOTOPpOH WupKyJIHpyeT 
JUCTHJIIMpOBaHHad Boma, HMeeT 3allHTy. Ilap, KoTOpbIM HET 
B MapoBylo Typ6HHYy, ye HepaaHOaKTHBeH. | 

Pa6ota aTOMHOH 93JIEKTPpOCTaHWHH ABTOMATH3HpOBaHa. 
OnepaTop, HaxOfAllHiica 3a Ny/IbTOM ynpaBJeHHA cTaHUHen, 
C MOMOMIbIO pa3/IMYHbIX NpHOOpOB BHAMT BO BCeX MOAPOOHO- 
CTAX, KaK HZeT mpouecc. Tak, HanpHMep, mpHOopbl noKa3bl- 
BaloT eMy, KaKaswl TeMMepaTypa BObI B KaxKOM H3 pabouHx 
KaHaJIOB, JOCTATOUHbI AH ee MaBJIeHHe H KOJIMYECTBO, Kak 
paOoTaioT Hacochl H NaporeHepaTOpbl, B KaKOM MOJIOKEHHH 
HaXOZATCA peryupyioulne cTepxKHH HT. A. Oco6ble mpH- 
6Opbl ceAAT 3a TEM, ITOOK] paMHOakTHBHOe W3sy"eHHe Ha 
CTAHIIMH He [IpeBblliao WONycTHMylo GesonacHylo AIA 4e- 
jlopeka Hopmy. Ecau B KaKOM-J1H60 H3 MOMeLIGHHH HeOKH- 
aHHO 9TO M31yyeHHe yBeHUHBaeTCA, NpHOopbl HEMeJIeHHO 
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CoooulaioT 06 9TOM aNepaTOpy CBETOBLIM HM 3BYKOBBIM CHriHa- 
moM. Kpome Toro, B OMaCHOM MOMeLLeHHH aBTOMATHUeCKH 
BCIIbIXHBalOT KPaCHble JI@MMbl H 3BCHHT TPeBOXKHDbIi 3BOHOK. 

Bce paOoTHHKH 9JIeKTPOCTaHWMH UMeIOT mpH ce6e MHAH- 
BUAYaJibHble JO3HMeTPbI, 10 BHAY HalOMMHAaIOlIHe aBTOMa- 
THyecKylo pyyky. Kpome Toro, y Hux eCTb elle HeOOuIbINNe 
KapMaHHble MpHOophl, sapaKenHble (cboromieHKamMu. Yepes 
Kable YeThIPe AHA 9TH MICHKH MPOABJIAIOTCA, YTOGHI 3HaTb, 
KaKOH Oblia 203a O6lyyeHHA. 

IIpeqycMoTpeHo Takxke aBTOMAaTHYeCKOe Mpekpalienne 
WenHOro Mpolecca, CCIM NPOM3OHAeT KaKOH-u60 HeORKUDAaH- 
HbIK Cyda, yrpoxarlolluwi aBpapuelt KoTMa. Tak o6ecneun- 
BaeTCA 30€Cb Oe30NacHOCTh paboTbi. 

Pa6ota mepso B Mupe aTOMHOM aeKTpOcTaHUMN mana 
HallHM Y4eHbIM MHOFO WUeHHbIX cBeqeHHH. Tenepp Hala 
CTpaHa Me€pexOAHT K CTPOHTCJIBCTBY HOBBIX, Oovree MOLLUHbIX 
ATOMHBIX (baOpuHK BeKTpuyecTBa. B wecroh maTumeTKe Ha- 
M€Y€HO MOCTPOHTb NATb OOMbINMX ATOMHBIX 3EKTPOCTAaHUMH 
MOUIHOCTbIO Ha MepBoe Bpema B 400—600 THIcay KHIOBAaTT 
Kaxklaa. 2—2,5 MHJWIHMOHa KHJOBAaTT SJIEKTPHYeCKON SHepruH 
Mbl OyweM nonyyatb B 1960 rozy 3a cueT aTOMHOli 3Hep- 
ru — 9TO B Ba C JIMWIHHM pa3a GOOv/blIe, eM JaBasH BCe 
aleKTpoctaHuMn Poccun go Beaukolt Oxta6ppcKol cormua- 
JIACTHYCCKOH PeBOJIOIUHH. | 

Copetckui Colo3 pacnomaraer pa3Hoo6pa3Hbimu mpu- 
POAHBIMH SHEPreTHYeCKHMH pecypcaMuH Ha mpocropax Cn- 
Oupu. Boratbie BOAHbIe pecypcbl NO3BOIAIOT NOyYaTb B Cu- 
OMPH elleBylo THAposHeprulo, a Ha 6a3e yroubHbIx Kapbe- 
poB — jlellieByio SJIeKTpH4ecKylo WH TenNJIOBylo 3Heprutw. Ha 
OUMKaliliNe MCCATHeTHA HMeIOWLMXCA y Hac pecypcoB Oy Met 
MOCTaTOUHO WH B Espponelicko uacru CCCP, uo B HeckoabKO 
Oomee OTAaIeHHOM GOyAyuleM ATOMHAaA 9HEPrusA MOMKET OKa- 
3aTbCA TEM MpaKTHYeCKH HeHCYePNaeMbIM H OTHOCHTeJIbHO 
ACIUEBbIM HCTOYHHKOM, KOTOPbIH OOecneyHT H306HIHe ZHEp- 
rH B 3TOHW YaCTH CTPaHBl. 

TlocrapieHa 3afa4a cO3qaTb AaTOMHYIO 9HepreTHky, KOTO- 
pad no Kpatvel Mepe aus ycnosui Esponelicxo# uacru Ha- 
eH CTpaHbl OyzeT SKOHOMHYeCKH GOouee BbITOAHOH, HEKeMH 
yrOuJlbHan SHEprerTuka. 

YpOBeHb ATOMHOM TeXHHKH, JOCTHTHYTHIi B HacTosilee 
BPeCMH, NOKA3bIBaeT, YTO CTOHMOCTb 93JIEKTPHYeCKOTO TOKA, 
BbIPaOaTbIBAeMOTO MOIMHOM ATOMHOM UM yrOJIbHOM 3/1eKTpO- 
CTAHUHAMH, MOKET ObITbh NPHMepHO OAHHAakoOBOH. B 6boub- 
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ofl cTemeHnH STO CBA3AHO C TEM, 4TO pacxod ToMMMBa Ha 
ATOMHBIX 9JeKTPOCTAaHUMAX OYeHb Mal. B TO BpeMA Kak ANA 
yTOMbHOK CTAHUHH MOQHLHOCTbIO B 500 thlca4¥ KHOBaTT Tpe- 
6yetca 3a ron He MeHee 1QQ THCaY BaroHOB yruln, A aTOM- 
Holt 9ICKTPOCTAHUHH TAaKOM We MOWLHOCTH DOCTATONHO Bron 
MHUIb HECKOJIbKO BaroHOoB ypaHa. Kpawue He3HayHTeJbHble 
pacxoabl sepHoro «ropiouero» ar BO3MOXKHOCTb f0Jy- 
yaTb 6O/bIWOe KOJIHUECTBO SHEPTHH. 

AToMHbIe CTaHUMA O6MaqaioT Hw ApyrHMH MpeHMyltte- 
cTpamu. Ha Takoi CTaHUHM HeT 30JbI H AbIMa, OHA MONTH 
He HyKlaeTcH B BOMe. Takan CTAaHWMA MOET CTPOHTbCA B 
ji060M pafioHe — B MecKax NyCTbIHH, B MeCTaX, WasieKux OT 
*KemesHoH Aoporv. BTo ocoGeHHO WeHHO B yCAOBHAX Halen 
CTpaHbl, re HMeIOTCA OFPOMHbIe MpOCTpaHcTBa, JIMICHHbIe 
jleca, HeTH, yraia (KaK, HallpHMep, Sanonmspbe, MyCTbIH 
Cpegnei Asuu u T. 4.). Co3aaHne 30eCb pada TakHxX CTaH- 
un Mpo6yANT KH3Hb B 3THX MCCTAX, HCKMIOYHTCABHO 6ora- 
THIX Pa3JIM4HbIMH PYAHbIMH HCKONACMbIMH. 

Tak Kak guid paOOTbl aTOMHOTO KOTa He Hy2KeH BOSHY*x 
(KoTe/ He HyKaeTcA BKUCHOpoLe MA CaKMTAHHA «TONMHBAa>), 
9TH YCTAHOBKH MOXKHO MOMCLLaTb riy6oKo nox semseH. Tou- 
CTH coll 3eMiIu — HawexKHaA 3alllHTa OT paHOaKTHBHbIx 
M31yueHHH. , 

ATOMHHIe 9JIEKTPpOCTAaHUHH NO3SBOJAT HCIOJIb30BaTb B Oy- 
WyWieM KaMeHHbIA yrOJlb H HedTb ropa320 Oosee BbITOAHO, 
uem Tellepb. Beab yroub W HedTb — 3TO WeHHeHee CbIpbe, 
43 KOTOPOrO MyTeM XHMHYeCKO MepepaOoTKH nomy4atoT pa3- 
HooOpasHble MpOLyKTh! — KpacHTesiu, MwlacTMacchl, CHHTETH- 
weckuii Kay¥yK, MOTOPHOe TOMJIMBO, CMa30NHble Maca, 
CHUpT, MMILeBbIe 2KHPbI, MbIJIO, JIEKAPCTBEHHEIC H MHOrHe Apy- 

THe pellecTBa. 7 

lllecTbIM MATHICTHHM IllaHOM HaMeYeHO CTPOHTb AaTOM- 
HEIe alekTpocraHummH B Mocxse, JleHuHrpame, Ha Ypavie. 
CraHuMM Ha¥HyT BCTyNaTb B CTPOH C KOHIa 1958 roma, 4aCTb 
uX HawHeT eficTBOBaTb B 1959 roy, a HekOTOpble — B 
1960 rozy. - 

TlomMHMO MATH MOLIHbIX SJIEKTPOCTAaHIMH, B 1950—1960 
romax GyeT TOCTpoeHO ellie HECKOJIbKO MCHDIIIMX 9KCIICpH- 
MeHTAMbHBIX ATOMHBIX CTaHiMi Cc SvIeKTpHYeCKOH MOLILHO- 
cTbio B 50 THICHY KHJIOBaTT Kaas. 

_ Kpome Toro, BesleTca pa6oTa 10 CO3HaHHIO MAJIbIX CTa- 
IHOHAPHBIX HIM MepeABHKHBbIX QJIEKTPOCTaHUMH Ha ryCeHHy- 
HOM Hau xlaxke aBTOMOOHAbHOM xofy. Takve yCTaHOBKH 
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OyAYT HCNONb3OBATECA TaBHbIM O6pa30M Ha MeIWHHEIX 3eM- 
4X H B JpyrHx OCBavBaeMbIX paHoHax Boctoxa Hamed 
cTpannl. HaiiayT oH MpHMeHeHHe H B BOCHHOM mene, AIA 
CAMbIX Pa3JIH4HBbIX Ween. 


Bee 6o1buine aTOMHbIC SmeKTpocTaHunH 6yAyT MOCTpoeHH 
C peakTOpaMH Ha MeJVICHHBIX HelitpoHax. Pa6ota Takux 
peaKTOpOB u3y4eHa sIyuwe BCero. 


Oya 43 cTaHuni O6yneT umetb peakTop Toro »*e THA, 
“Oo H Ha WekcTByiouleH c 1954 r. aTtomHod IGKTPOCTAHLLHH, 
HO Oolee MOULHbIH. Ha cranium ycTaHaBIMBaloTca mBe Typ- 
OHI MOLWIHOcTHIO nO 100 THICaY KHIOBaTT. OnH 6yyT pa6o- 
TaTb Ha Neperpetom nape (B 480—500 rpanycos). Kak us3- 
B€CTHO, Y€M BILE TEMNepatTypa H MaBJeHHe Napa, TeM OOub- 
Wiad WacTb Tella MOKeT ObITb MpeBpallieHa B MeXaHUHye- 
CKylO H SIeKTpuuecKyio SHepruio. Ha gapyro# cranunu ycta- 
HABJIMBaeTCH PeaKTOP C THKeNIOH BONO, a TeNMOHOCHTeETeM 
OyeT CYKHTh yraekucabi ra3, WUpPKyJIMpyroulwh yepes 
peakTop u MaporeHepatopHi. 

ByeT HCNOb30BaHa DIA 3aMeqeHuA HEHTPOHOB H OObI¥- 
Haft Boga. C peakTopoMm aToro Tuna co3qaeTca ofHa 43 
SAEKTPOCTAHUHH. SkeCb yCTaHaBIMBalOTCA TPH MapoBble Typ- 
OMHbI MOLLHOCTbIO 10 70 THICHY KHOBATT. 


PeakTopbl ¢ npocToi Bogol, Haq ycoBeptleHcTBOBAaHHeM 
KOTOPbIX B HacTOAlee BpeMA paOoTaioT Halu yyeHHIe nog 
PYKOBOACTBOM akagemuKos V1. B. Kypyaropa u A. I. Avex- 
CaHEpOBa, HMCIOT OONbIoe 3HayeHHe WIA Oyayulero aTOM- 
HOH SHEPreTHKH: OTKPLIBACTCA BO3MOMKHOCTh CO3LAHHA ATOM- 
HBIX KOTJIOB, MpOCTbIX NO KOHCTPyKUMH, HeGoMbUIMX 0 pa3- 
MepaM H 9KOHOMHUYHBIX MO HCNOIb30BaHHIO ypaHa. 


Ha 9KCNepHMeHTAaJIbHbIX ATOMHBIX CTAHUMAX OyleT H3y- 
waTbCA paOoTa peakTopos pa3HbIx TunoB. Tyr 6ymyT peak- 
TOpbl Ha OBICTPbIX H Ha MeIJIeHHBIX HeliTpoHax, Ha HeHTpo- 
HaX MPOMEKYTOYHbIX SHEPrHi, peaKTOPHI C 3aMeAWINTeIAMU 
M3 rpaduta, Gepuima, TaxKeNO Hw NpocTol Bomb, c ra30- 
BbIM, BOAHHBIM H M€TAaJIMYCCKHM OXJaxKeHHeM. Byzer no- 
CTpOCH H TOMOreHHbIH pa3MHOKAaIOWHH peaKTop. Bcero B 
WIeECTOH IIATHMeTKe HaMedeHO co3naTb go 10 Pa3HbIX THIIOB 
ATOMHbIX KOTIOB. MHTepecna cxema pa6oTb! OAHOM H3 TAKHX 
CTaHUHH: Nap H3 peakTopa 6yyer NOCTyNaTb Henocper- 
CTBEHHO B TypOuHy. 

TakoBa OOWHpHad MporpaMMa CTPOHTeABCTBa aTOMHBIX 
(baOpuk SuekTpHuectBa, KoTOpas OyqeT ocyllecrBleHa COBeT- 
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CKHM Hapotiom B CaMOM Hemaekom 6yzyllleM. 3aknannt- 
BaeTCA MpOUHaA OCHOBa HOBOM SHepreTHKH. 

Heo6xoauMO 34MeTHTb, YTO CTPOHTeIbCTBO aTOMHBIX 
QeKTPOCTAHUHH B WeCTOH MATHMETKe, HECMOTPA Ha BeCb ero 
pa3sMax, OyMeT HOCHTh XapakTep SKCIepHMeHTa, MPOBOAH- 
MOO B OFPOMHBIX MacliTa6ax, B pe3y/bTaTe KOTOPOTO YETKS 
ONpeseAATCA HallpaBAeHHA AalbHehwero pasBHTHA aTOMHOH 
SHEpreTHKH. | 

B o6nacTH aTOMHOM SHeEpreTHKH MBI, HECOMHEHHO, CTOHM 
Ha mopore HOBBIX 3€M€¥ATEMbHBIX OTKPLITHA. ITOMY nopyko# 
HeycTaHHan 3a60Ta KomMyHHCTHY¥eCKOH MapTHu 4H Coset- 
CKOrO MpaBHTe/IbCTBa O PasBHTHH HayKH HW TeEXHHKH, BCE HO- 
Bbie H HOBbI€ OTKPHITHA B OOAACTH AepHOH PU3SHKH H TEX- 
HHKH. | 

' Pa6oTn nO CO3LaHHIO ATOMHBIX CTAHUHA HAYT B HacToR- 
piee BpeMA H B Apyrux cTpanax. B Aurauu neppad Taka 
cTaHuHA coopyxeHa B Kosnmep-Xovuve, B cepepo-3analHon 
yactH cTpaHbl. MouitHocTh ee — 46 Trica KHJIOBaTT. Peak- 
TOp ypaH-rpadwtToBoro Tuna. OekTpocTaHuwA MyllleHa B 
Konue 1956 roga. Jpyraa aTOMHast CTaHWWA TOM Ke MOLLHO- 
CTH HadHeT paOotaTb B 1957 rogy. CrpoaTca aTOMHBle 3vIeK- 
Tpocranuun uv B CIA. 

Tosops 0 pa3BHTHH ATOMHOM SHepreTHKH, MOXKET BOSHHK- 
HYTb BOMPOC, a KaKOBbI 2Ke.3aNacbl ATOMHOM SHEprHy B MPH: 
pone? B HacTosillee BpeMA OCHOBHbIM HCTOYHHKOM aATOMHOH 
SHEPrHH ABJIACTCA TAKEDA MeTaim ypaH. B mpHpoge OH Ha- 
XOMHTCA B BHZe CO@AHHEHHH C APyrHMH XHMHYCCKHMH 3/ie- 
mMeHTaMH. UtTo6nl nomyyvTh ARepHoe «ropioyees>, H3 STHX CO- 
eNHHeHHH QOOLIBaIOT XHMM¥eCKH YHCTHIA ypaH. Ja sToro 
ypaHoBan pyla, OObIBaeMaa Ha PyAHHKAaX, CHaYasa o6pa- 
6aTblpaeTCcA Ha OOoraTuTeMbHbIX daOpuKax, B pe3yAbTaTe 
yeroO B Pye MOBbIMAeTCA MpOWeHTHOe cOMepRKaHHe ypaHa, a 
gaTeM OHA MocTynaeT Ha XHMHYeCKHe H MeTa/JyprHyeckHe 
gaBoal. XHMHYCCKH 4HCTHH ypaH BbIMycKaloT B Buse O/0- 

_KOB pa3SMHYHWIX pasMepoB, KOTOPHle H HCIOMb3SYIOTCH B AaTOM- 
HEX KOT1AX. | 

Xora sanacH ypaHOBbIX py B MpuHposwe He TaK BeHKH, 
HX XBATHT Ha WOurme rou. Hayo NOMHHATb TaKxKe, YTO, HC- 
NOJbSyH yYpaH B @TOMHBIX KOTIAaX, MOXKHO TIPOH3BOAHTb ELLE 
Gombe AwepHoro «ropiovero» B BHAe MAYTOHHA. 

JipyruM MCTOYWHHKOM @TOMHOH SHeprHH C/yKHT TOpHa. 
His wero, Kak ye TOBOPHJIOCh, MPOHSBOAAT AMEPHOe <«roplo- 
uees ypaH 233, TopuHa Ha 3eMHOM Mjape B HECKOJbKO pas 
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Gonptue, uem ypaHa. Ilo nogcueTaM Y¥eHbIX, MHPOBBI€ 3a- 
nmacbl ypaia 4 TOPHA MOryT AaTb NPHMePpHO B 10—20 pas 
Gombe ZHePruH, YeM BCe H3BECTHBIe 3allacbl yrvia H HepTu. 
MupHoe HCNOb3OBaHHe 3THX ABYX QIEMCHTOB HaAOJITO o6ec- 
NeyMT YeNOBeYeCTBO ATOMHOH 9Hepruel. | 

[lomumMo 9TOrO, cyWlecTByIOT Apyrve HCTOYHHKH aTOMHOH 
gHeprun. B 6ylylleM HCTOUHHKAaMA ATOMHOM SHEprHy OyaytT 
Cy KUT H MHOrHe Apyrve 9eMeHTbI TAO/HIbI Mexaeseesa. 
S\epHbIM «roplouuM», B MHJMIMOHbI W MMJWHapaAbl pas 6oulee 
KOHICHTPHPOBAHHbIM, YM YIOJlb, MOKET CAyKUTb BOAOPOA 
BoubI. Bbl yKe 3HaeTe, UTO ATOMHYIO SHEPrHiO B GOJIbLUIHX 
KOMMYeCTBAX MOMYYAIOT MyTeEM CHHT€3a TAKEIbIX H30TONOB 
Bomopoma. IIpapaa, moka yyeHble elle He HayYH/IMCb yipaB- 
JIATb STOH TEPMOAAeEPpHOH peakIlHeH, 3aMCMIATb ee, HO He- 
COMH@HHO, 4YTO yxKe B HeAaeKOM OydyilleM 9Ta 3afata MO- 
*KeT GObITb pellleHa. 7 

Jina toro uTo6bl HayaTb TePpMOAAepHylo peakiluio, HeO6- 
XOIMMa OU4CHb BbICOKaA TeMNnepaTypa — B HeCKOJIbKO MHVJI- 
jMOHOB rpagycoB. Kak we ee CO3qaTb, MHHyA aTOMHY!O 
Gomo6y? B HacTosulee BpeMA COBETCKHMM YUCHBIMH yKe Hal- 
eH OHH Tako cmoco6 —— NpH MOMOIIH Tas0BbIx PaspAAOB. 
Onbitbl MoKa3avIuv, 4TO, NpomycKand yepe3 paspexKeHHbIh ras 
QJIeKTPHYeCKHH TOK CHJIOM B HECKOJIbKO COT€H TbICHY aMIIep 
ACHOMb3yA MAPHHTHOe MONe AA TEPMOH3O/IALMH, MOMKHO I0- 
JYYHTb HCKJIOUKTeEbHO BbICOKyIO TemMmepaTypy — NOpAaKa 
OMHOFO MHIMHOHA rpanycoB. Pu3HKH HULYT TakxKe Oomee MeL- 
JIQHHbIe TEPMOALEPHble peakUMH, YeM PeaKUHA MCKAY nei- 
TepHeM u TpuTHeM. OBsaqeHHe TepMOAAePHbIMH peakUHAMH 
act HaM HOBbIe HEBHaHHble 10 CBOeH MOUWIHOCTH HCTOUHHKH 
gHepruu. Pemlenve STO TpyMHeHWWeH HW UCKJIONHTEJIBHO 
BaxKHOH 3alauH HaBcerga cHuMeT c uenoBeKa 3a00TY 
©. HeOOXOAUMbIX VIA Halle MKH3HH 3anacax SHeprHu Ha 
Semule. | | | a 

Euie copceM HegaBHO MHorMe Oypxya3sHble yueHble Iy- 
raviH YeMOBEYeCTBO TEM, 4TO Ha SeMse OYEHb CKOPO, Yepes 
KakHe-HHOynb 150—200 wet, OyAyT yHHUITOMKEHEI BCe 3anacl 
9HePrHH B BHe HCKONAeMOrO TONJIHBA HM JIECOB, NOCHE Vero 
HaCTyNUT Hew36eKHaA THO6eb KyIbTypbl H OOVIbUIMHCTBA 
mone Ha 3e€MHOM Ulape. Tellepb MbI BHAHM, Kak JaJICKH 
ObIIH OT HCTHHDI 9TH MPAaUHble MpeACKa3zaHHA. Uenosek, BO- 
OpyXeHHHI HayKOl, OTKPbI B Mpuposze u OBMawet TaKHM 
BHOM 3Heprav, HCTOYHAKH KOTOpOH MpaKTHYecKH HEeHCCA- 
KaeMBI. 
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ATomHan 9Heprua HW TpaHcnopt 


[lia Hawel crpaHpl c ee OrTpOMHBIMH NpocTopaMy pa3BH- 
THe BC€X BHAOB TpaHCcnopTa, ero COBepINeHCTBOBaHHe HMeWT 
*KH3HEHHO BaKHOe 3HayeHHe. KakoBbl Ke MYTH HCMOIb30Ba- 
HHA aTOMHOH SHEPruH B TPaHCNOpTHBIX WemAx? 


ATOMHad 3HeEprHA MODKeT HCHOMb3OBAaTECA AIA pa3sJiuy- 
HBIX BHJOB TpaHCnopTa, MpH4yeM CYLLECTBYIOT 2Ba OCHOBHBIX 
NYTH MPpHMeCHeEHUA ee B 2THX UWeIAX. 


IepBbii nyTb — 9TO HCNOMb3OBaHHE SeKTPOSHEprHn, MO- 
AYYeHHOH Ha ATOMHbIX 9/eKTPOCTAaHUMAX. QvlekTposHeprua, 
BbIpPaOOTAaHHaA Ha TaKHX CTAHUHAX, MO3BONUT 3EKTPHDHUH- 
POBaTb *Kesle3Hble NOPOrH. 


OHaKO ecTb Apyro, Gomee uuTepecustii MYTb UCIO1b30- 
BaHHA ATOMHOM SHEPrHH Ha TpaHcnopTte — co3qaHHe camo- 
CTOATEJIDHBIX CHJIOBbIX ATOMHbIX YyCTaHOBOK JIA MOPCKHX 
CYHOB, CAMOJICTOB, MOLJHbIX JIOKOMOTHBOB H T. 3. CormacHo 
7Alupextupam XX cbe3ga KIICC pg mecto# maTunerKe 3THM 
mpoOsemMam OyeT yenATbca OcoGb0e BHUMAHHE. 


7lupextuBamu XX cbesnza KIICC B mecto# narunerKe Ha- 
Me€YeHO IIOCTPOHTb aTOMHbIH JegqoKo. Pacckaxkem o HeM 
nogpo6uee. 


JI@QOKOIbHEIH OT AA HaponHoro xosaticrsa CCCP 
HMe€eT OFPOMHOe 3HaYeHHe. DTO uv NOHATHO: Betb Sosee se- 
CATH ThICHY KMJIOMETPOB MoOepexkbA Halle CTpaHbI OMBI- 
BaeTCA CYPOBbIMH MOJIAPHbBIMH MOPAMH. TovIliHHa TOvICTOrO H 
NJIOTHOFO MHOFOJICTHErO JIba AOCTHraeT 30eCcb nopol 20 mer- 
pos. OH TpyJHO MpOxoaMM fake B AeTHHe MCCALL LA O6bIU- 
HbIX J€(OKOJIOB. CopeTcKHe yYeHble H MHXKeHepbl yxKe pas- 
paOoTamu TexHH4eCKHH MpoeKT nepBoro, CaMOrO MOILILHOFO B 
MMpe JlefOKOIa C ATOMHBIMH JBHTaTeAMH, mpeqHasHaueH- 
Horo Ais pa6otb! B Apxruxke. C 1956 roga Ha OfHOM 43 cy- 
AOCTPOHTebUBIX 3aBOJOB HallleH CTpaHbl ycneulHo uzeT 
ero coopyxkenve. STo G6yzeT orpomubiii Kopa6up coBep- 
WICHHO HOBOrO THa, NO3BOJIAIOILHH KOPeHHbIM O6pa30m 4H3- 
MCHHTb XapakTep JIEQOBOTO MlaBaHHA, MPOAAWTb CpOKH Ha- 
BUTrauuW B CeBePHbIX MOpAX. OH CMOxKeT B TeyeHHe Kpyrsoro 
roa MpOBOAWTb KapaBaHbl Cy2OB C rpy3aMH MO CeBepHbIM 
MopaM. Beecte ¢ Tem JleJOKO/I NO3BO.IMT PaCWIMpuTh pour 
Hay4HbIX HccleqOBaHHH B LlenTpambHOM moOapHOM 6ac- 
cehHe. [In mefoBoh pa3BeyqKu Ha ero OopTy OyAyT Haxo- 
MUTbCA 2Ba BepTOveTa. 
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Jlenokon-aTOMOXON BoMousMetenHem B 16 THICHY TOHH 
6yeT HMe€Tb ATOMHbIe ABHraTeiH OOUleH MOIIHOCTbIO B 
44 ThICAYH JIOWAZHHBIX CHI, TO eCTb O61a2aTb MOLLHOCTbIO 
3JIEKTPOCTAHUHH, OOcJy2KHBaIOWIeEH TOpod Cc NOMYMHJIVIMOH- 
HbIM HaceIeHHeM. OH CNOKOHHO MOMKeT HE 34XO0QHTb B 
nopTp! 2—3 roga. 3a wWerbl rom HeNmpepbIBHOTO M1aBaHHA 
ABUraTeIH ATOMHOTO JeROKOMA H3PaCXOAyYIOT JIHIb He- 
CKOJbKO J@CAHTKOB KHJIOrpaMM AepHoro «ropioyvero». Byzb 
3TO OObIYHbIA KOpa6b, eMy Ha TOA MOHaMOOHMOCb Obl OKOMO 
150 Thicau TOHH yrJIA, TO eCTb mpuMepHo B 10 pa3 Goubue, 
4ueM BeCHT CaM KOopaOub! 


CoszatTenu JelOKOa MpHHHMAIOT BCe Mepbl, 4YTO6HI Ha- 
T€XHO 3aUlHTHTb JIMYHbIM COCTaB OT BPeMHbIX PaHOaKTHB- 
HbIX H3J1YGeHHH, BOSHHKAIOWIMX B ATOMHOM ycTaHoBke. Ympas- 
jleHHe et0 OyAeT OCYLLeECTBAATbCA HA PaCCTOAHHH C NOMOUIbIO 
Pa3IHUHbIX CpeCTB TeJICEMeXAHHKH WH ABTOMATHKH, KOTOpHIe 
3HaYHTeIbHO O6MeruaT Tpy KOMaHOb. PasHoo6pa3unle 
ABTOMATbI — He MeHee COTHH 9SJICEKTPOHHbIX anmapaTos — 
Bce O6y1yT WelaTb CaM: YIPaBAATb KOpaGOsem H ero CJIOXK- 
HOH Te€XHHKOH, «BeCTH® BaXTeHHbIM XKYPHa, C MOMOLIIbIO 
PaqHONOKaTOpa 30PKO CJICLHTb 3a FTOPH3OHTOM, 3a COCTOR- 
HHeM JIbJa, MOMBOAHBIX rty6uH. Celiuac MbI He 3HaeM ellie 
HH OZHOrO KOpa6.1n 6e3 KOWerapa; Ha HOBOM Ke MeOKoONe 
HX 34MEHAT OMepaTophHl, paboTalouiuve y MyJIbTa yilpaBJeHHaA. 


ATOMHbIA egoKon 6yneT upesBEIyaHHO KOM@oprTa6eub- 
HLIM. G2ecb 3aMpOeKTHPOBaHO OOOpyOBaTb OAHOMECTHBIE H 
BYXMECTHbI€ yNOOHbIe KalOTh] C YCTAHOBKAaMH HUCKYCCTBeH- 
HOrO KJIMMaT&, JI€4MMaMH AHEBHOTO CBeTa, KalOT-KOMM@HHH, 
CaJIOHb!, K1y6, 6HOsHOTeKY-YHTAJIbHIO, KHHOYCTAHOBKY, MeH- 
IHHCKHe KaGHHeTHI, OCHALLCHHbIe COBPeMeHHOH weueOHO-npo- 
(buakTHYeCKOH alnmapatypou. 


OO6OBIUHbIe JeQOKONbI, BCTpeyaA MpenATCTBHA, MOryT CO- 
KPYyIHTb Je TOMbKO opwitTeBHeM Hu KOprycom. Kak 6yeT 
eHCTBOBaTb B TaKOM CJIy4ae ATOMOXOJ?P 


IIpu BeTpeye C TAXKebIMH JIbAaMH, TOPOCAMH aTOMOXOZ 
CMOxKeT mpoOuBaTbcA Bepexq Cc MOMOLIbIO 4pe3sBbIyaHHO 
CHJIbHOrO OpyAHA — rHqApomouuTopos. Ha Hocy aTOMOXxosa B 
Kopnyce OyyT pa3sMellaTbcaA Ba JJIMHHbIX H TOHKHX BBI- 
JBM XKHbIX CTBOJA, MOXOKAX HA CTBOJIbI 3CHHTHOK MylKu. H3 
HHX MO OFPOMHBIM aBseHHeM — CBbIUIe 100 aTmMocdep — 
6yAyT BbIPbIBaTbCA CTPyH BOAbI. OHH CMOCOOHBI pa3spe3aTb 
JielaHoe mole BMecTe ¢ TOPOCaMH Ha IVIbIObI, KOTOPHle lel0- 
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KOJI CBOHM MOLILHbIM KOPMycOM yxKe CMOKET MePKO NOAMATh 
Nox ceOA W 3arHaTb 3aTeM MOA Kpan megoBoro nous. Uny- 
IWHH CIe€OM 3a JIeQOKOJIOM KapaBaH CyQOB C rpy3aMH CMO- 
*KeT O€CIPENATCTBEHHO MpoOMBuraTbea Brlepen. Peryapuple 
pelicpt of Mypmancka no Baanusoctoxa no CesepHomy Mop- 
CKOMY IIVTH CTaHYT BIOHe OObIUHbIM eJIOM. 

ATOMHBIMH ABHTaTeiaMu OyAYT OCHALICHbI TakyKe MOD- 
cKHe cya. MucrutyT KOMMeKCHBIX TpaHCOpTHBIX mpo61leM 
Akanemuu Hayk CCCP yxe nposea Heo6xoquMbie pacuetpt 
K MpOeCKTHPOBaHHlO KOpabwiA-aToMoxogza. Ha coppemeHHOM 
YpOBHe AepHOH MH3HKH H TeXHHKH CO3aHHe TaKOFO KO- 
pa6sIA BIONHE BO3MOKHO. 

Ilo cpaBHeHuio c HbIHe AelicTByIOWLUMH THNAMH MOPCKHX 
CYROB TaKHe aTOMOXOAbI OY€Hb SKOHOMHYHbI. Carenyoulyit 
IIpHMep HarJInHO 3TO MOATBep*KAaeT, Taukep c o6bmHon 
NapOTypOHHHOK yCTaHOBKOH rpy30NOAbeMHOCThIO B 25 THICAY 
TOHH IIpu ckopocTw xoza 20 y3n0B (37 KHJOMeTpPOB B 4ac) 
pacxogyeT 150 Tou »xuAKOro TONMMBa B cyTKH. A Takoli xe 
TaHKep C aTOMHOH CHOBOH ycTaHOBKOH nmoTpebyeT B CYTKH 
okoIo 120 rpamm siqepHoro «roptouero». 3a cueT yMeHbitle- 
HAA 3aMaCOB TOMIHBa CYRHO B KaxKAOM peice u3 UepxHoro 
Mops Ha JlanbuHutt BocTok cmMoxerT MepeBe3TH JONOHHTeEbHO 
Ba *KeJ1e3HOMOPOKHbIX COCTaBa C OCH3HHOM. 

B wlecToh NATMIeTKe paspa6aTbIBalOTCA TakKxKe ATOMHbIe 
CHJIOBbIC YCTAHOBKH JIA KOPpaOmeH KUTOGOKHOK baoTuauH. 

ATOMHbIH ABYTaTeb He HyKaeTca B BO3SAYXe. BTO 103- 
BOJIACT CO3LaBaTb OOMbUINe NMOABOAHbIe Kopa6.u, cnoco6uble 
OY€Hb JONTOe BPCMA HAXOAHTbCA NOMA BOROK, He NONOMHAA 
3anlacbl TOMIMBa H KHCAOpona. OG6ecneuuTh 3amacbi KHCJIO- 
powa AIA AbIXAHHA HAXOAAWLHXCA Ha MOABONHOM cyzHe 
ToMeH OyeT CPaBHHTeJIbHO HeTpyAHOH sagaueit. Ha takux 
KOpa6.IAX MOKHO, HaNpHMep, WlaBaTb Nok apkTHyeCKHMH 
JIbqaMu. Kak H3BeCTHO, B HacTOniiee Bpema B CLA yxe no- 
CTPOeHbI WBE OOMbUIMe NOMBOHbIe JIOAKH C aTOMHbIM JBU- 
ratesiem. JlIHHa OAHOM H3 HUX, HagBaHHOH «HayTustycom»,— 
91 MeTp; cKopocTb nog Bozo — 20 y3n0B. AnepHblii peak- 
TOP pacnOmaraeTca B 3aQHeW “aCTH JIOAKH. 

Yueupie Copetckoro Co13a uw Apyrux crpanH pa6oraior 
Telepb Ha CO3MaHHeEM HM ApyruxX TPaHCNOPTHbIX CpeCTB Cc 
ATOMHbIMH CHJIOBbIMH YCT@aHOBKaMA. 

IIpHHuunnasbHO BIIOMHe BO3MO%KHO Ha JIOKOMOTHBAX 
yCTaHOBHTb aTOMHbie ABUuratemu. IloKa Takoro JIOKOMOTHBA 
elle HeT, HO BOSMOXKHOCTH CO3aHHA ero BNOJIHeE PeaJIbHBl. 
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* Yoxe uMeloTca MpoeKTb! aTOMHOrO moKOMOTuBA. Ilo pacueTaM 
KOHCTPyYKTOPOB -ATOMOBO3 MOKET BCCHTb OKOJIO 300 TOHH. 
MotlHocth ero COCTaBHT IIPHMepHO 8 TbICAY JIOWATMHBIX CHAI. 
Ha Kaxkayio ThICH¥y KHIOMeTpoB mpobera eMy noTpe6yetcH 
ipuMepHo 15 rpaMM ypaua. 

CoBpeMeHHBI caMOuJeT C G€H3HHOBbIM ABHTaTeeM MOUL- 
HocTbIO B 2000 momlagHHbIX CHI pacxozyeT 3a Yac Mowera 
OKONO MOmyTOHHE! ropioyero. UTOOb! COBEPLIHTh MOIeT Ha 
paccTOAHHe B HECKOMbKO TbICAY KHJIOMETPOB, HeEOOXOAHMMbI 
WCCATKH TOHH GeH3HHa. TIOHATHO, Kakoe BAHAHHEe OKaSbiBacT 
3TO OGCTOAT@IbCTBO Ha KOHCTPyKIMIO CaMOJIeTOB, HX MaHEB- 
PeHHOCTb, CKOPOCTh H A@IbHOCTb MOvJeTAa. Ho Kak H3Me- 
HUTCH fle, CCIM Ha CaMOeT NOCTaBHTb @TOMHBIH ABHTra- 
ren! Oguoro rpaMMa sepHoro «roprouero» OymeT AocTa- 
TOUHO DJIA MoOeTa B TeYeHHE TPeX UACOB, © 

Heu3mMepuMo BO3pacTeT CKOPOCTb H WaJIbHOCTb ATOMHBIX 
camomeToB uw paket. BecnocagouHoe KpyrocBeTHoe NYyTeLles 
cTBHe 6yeT OOBIUHBIM JeJIOM. 

Van npeactappte ce6e, 470 ATOMHDIM ABHTaTeJIb yCTaHOB- 
yleH Ha aBToMallmHe «Ilo6ema». Ha xaxgbie 10 ThICdd_ KUH- 
JIOMeTPOB OHA pacxosyeT He MeHEe 1,5 TOHHDI GeH3HHa. ExKe- 
HeBHO Ip NoesmKax ee HEOOXOAHMO CHAOXKAaTb HOBBIMU 3a- 
macamu roprouero.. Byayuine aTOMHBIe aBTOMOOHIH OyAYT 
3alIpaBAATbCA AePHEIM <TOPIO4HM» TOJIbKO OHH pas — TIpH 
HX H3rOTOBJICHHH MIM MpH mposaxke B MarasHHe. HeckobKo 
WeCATKOB TpaMM W3pacxOMOBaHHOrO aTOMHOrO «roplorero» 
o6ecneuuT aBTOMOOWIb 3HEprvueH Ha MHOTO JICT, YTOOHI CO- 
BepLIHTb KpyrocBeTHOe IlyTeIlecTBHE, nmoTpe6yeTca BCcero... 
25 rpaMM uysecHoro AZepHoro «roproyero»! | 

Yxe He 3a ropamMuH TO BpeMA, Kora aTOMHad SHEprHnA 
mpeoOpa3suT BeCb TpaHcnopr. Ho B HacTOAIWee BPeMA 3Ha- 
UHTebHbIe TPYAHOCTH Id KOHCTPyKTOPCKOH MbICAH elle CO- 
CTOAT B TOM, ¥TO CyWLecTBylOWHe ceH4uac AepHble peakTOpbl 
O“eHb BeIMKH NO pa3sMepy H TH2KeJbI TO Becy, HX HeMbsA 
elle [MOCTaBHTb Ha CaMOJIeT HIM ABTOMOOHIb. YUCHbIM, HH- 
2KeHepaM IIPeACTOKT CO3aTb HeOO/IbIIHE NO pasMepaM, y06- 
HbIe B 9KChyaTalHv aTOMHble CHJIOBbIe yCTAHOBKH. | 

Bo ppema peryaupyemol welHoH peakUHH B ypaHOBbIX 
KOTMAX BbINeIAIOTCA BPeAHbIe WIA OpraHH3Ma YeJIOBeKa Pa- 
quoaKkTHBHble w3ydeHus. Bor noyemy B HacToslilee BpeMA 
yleseTcA OobilICe BHUMAHHE paspa6oTKe cmocoOos 3allHTbl 
quoneh oT HelTpOHHOTO HW raMMa-H3J1yyeHHs. Jiaa aTOrO MpH- 
XOJMTCH MPOCKTHPOBaTb MOIMHbIe 3allHTHbIe SKpaHhl, TO 
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SHAYHTEJIbHO YBEJIMYHBaeT BEC ATOMHOFO ABHraTemA. OnHaKo 
MOCICTHHE H3bICKAHHA’ YKa3bIBalOT Ha BO3MO%KHOCTb CHHXKe- 
HMA BeCa 3alllUTHOTO 9KpaHa NyTeM NPHMeHeEHHA HOBBIX Ma- 
TEPHaJIOB, B YaCTHOCTH CJIOHCTHIX 9KPAaHOB H3 CTaJIM UW MWacrT- 

Macc. Be3 3alluTbl aTOMHbIt OBYTaTeb MOMKET MPHMCHATLCA 
TObKO Ha MaUIMHaXx, YMpaBJIMeMbIX Ha PaCCTOAHHH UM He Tpe- 
OyIOWHX MpHCyTCTBHA sOneH. 

MuTepecna elle o2Ha OO6acTb MpHMeHeHNA aTOMHbIX 
ABHalUHMOHHbIX BHraTeweH. Kocmuyeckue kopa6JIM-paketTol, 
KOTOpble OTOPBYTCA B OyAyUlemM OT Halle SemuM u cTpeMH- 
TEIbHO MOHECYTCH K WaJICKUM MUpaM Halle miaHeTHot cu- 
CTEMHI, OYAYT, KOHCYHO, CHA6KeHbI ATOMHDIMH JBMraTeAMH. 
Hano aymaTb, YTO yxKe Ha ria3ax Hallero NOKO/IeHHA CTAaHyT 
MeHCTBUTCAbHOCThIO MEYTHI O MEXMIAHETHEIX NYTeLeCTBHAX. 
AepHoe «ropiouee> WaeT BO3MOXHOCTS CO3LaTb Takylo pa- 
KeTY, KOTOPad CMOMKET MpeOOMeTb cHy 3eEMHOTO MpuTAxe- 
HHA. 

Kak w3BeCTHO, pakeTa ZBMKeTCH 3a CUeT CHIBI peakulHH, 
KOTOPad BOSHHKAeT B pe3yMbTAaTe BbIOpOCa M3 PaKeTbl C 6OuIb- 
WOH CKOpOCTbIO ra30B — IIpOAyKTOB cropaHua TonmuBa, Uem 
BbIINe CKOPOCTh HCTCY€HHA ra30B, TeM OOJIbIe CKOPOCTb pa- 
KeTbl. UTOObI co3qaTb pakeTy, cnoco6uyio yuieTeTb oT 3emaH, 
HeOOxO2MMa OUeHb 6obIad CKOpocTh — He MeHee 11 KHJO- 
MeTpOB B cekyHZy. IloctpouTb Takyio pakeTy Ha KaKOM- 
M60 W3 M3BeECTHBIX HAM BHJOB XHMMYeCKOrO TONAHBa He- 
BO3MO#KHO H BOT Moywemy. Paxeta, pa6oTalolwlaa fake Ha 
JIYHUIEM XHMHYECKOM TOMVIHBe H Ppa3BHBaloulad CKOPOCTb 
OKOIO 3,3 KHOMeTPa B CeKYHAY, NOJDKHA COCTOATS MOUTH H3 
OAHOrO ropiouero. PacueTbl NOKa3bIBalOT, YTO BEC TOMHBA y 
TaKOH pakeTbl OyeT paBeH 96 npoueHTaM Hau¥adbHOro e@ 
Beca. 

Hcnonb3ya anepHoe «ropioyee», MOxKHO NOYYHTh 3HauH- 
TEbHO OOMbLIyIO CKOpocTe pakeTbI. Hanpumep, HarpeBad BO- 
MOpoH 34 CueT Tena, BbIMeAIOWWerocA MpH AeNleHHH saALep 
ypaHa, MOAKHO NOJHATb ero Temnepatypy 40 5000—6000 rpa- 
nycos. [Ip 3ToM cKopocTb ero HCTeYeHHA H3 paKeTbI MOKET 
Hoctuub |1—12 xunometposp B cekyuay. Pacuerpt noKa3bl- 
BaroT, YTO SHEPIHA, BbIMeNAIOUAACA MPH WeeHHH 2 KuHVJIO- 
rpaMM IWYTOHHA, MOCTaTOYHAa AIA TOTO, YTOObI BbIGPOCHTb B 
MHPOBOe IIpOCTpaHCTBO pakeTy Becom B 1 TOHHY. 

KoHe4HO, OCyIeCTBAeHHe BCeX 9THX 3aMAHUHBBIX nmpo6- 
J€M fasleKO He JlerKan 3anayua. Ilotpe6ytotca HoBble MaTe- 
PHa/bl, HOBbI€ CMOCOObl 4BTOMAaTHYeCKOrO yimpaBaeHHa, HO-~ 
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BLI€ OTP4CH MPOMBILITeHHOCTH. Tak, HaMpHMep, WIA MGQK- 
[MWIAHETHOM paKeTbl HEOOXOZMMO CO3ZaTb HeOOLIYaHHO MpoU- 
HbI€ CivIaBbl, CNOCOGHBI€ WJIMTeIbHOe BPeMA BbIePpKUBATb 
OUeHb BLICOKyIO TeMNepatypy, CTOHKHe K paMOaKTHBHBIM 
Bo3nelicrBuaM. Ilorpe6yioTcn MaTepHavbl, CMOCOOHbIe ObICTpO 
OTIaBaTb TeMvlo B OKpyxXalollee mpoctpanctso. IIpexcTout 
HaTH JlerKHe CPeNCTBa 3aLllHTbl OT paAHOaKTHBHOTO H3J1yye- 
Hua. OHaKo BO3MOXKHOCTH HayKH HeorpaHHuenHbl. Ilostomy 
HevIb3A COMHEBaTbCA B TOM, 4TO BCe 3TH CJIOMKHbIe BONPOCH! 
6yMyT peuleHbl B HezameKoM OyAyllem. 

 Cxka3aHHBIM JameKOo He HMCYePMbIBalOTCH BO3MO2KHOCTH 
MHPHOFO HCMOIbSOBaHHA SHEprHH aTOMOB. BcnoMHHTe Q, pa- 
JIMOa@KTWBHbIX BeLUeCTBaX. 

TIpapaa, ecTecTBeHHbIX pa2MOaKTHBHHIX BeIeCTB B MpH- 
pome HemHoro. Ho Mbl yMeeM Tellepb MOydaTb H HCKYCCTBCH- 
Hble pawOakTHBHble aTOMbl. B HacToallee BpeMA 9TH Belle 
CTBa NowyualoT B peakTOpax KaK MOOOUHBIe MpOAykTH H 
nolyyaioT B TaKHX KOMMYeCTBAX, O KaKHX elle ABasaTb AeT 
Ha3a MOMKHO ObIJIO TOJIbKO MCUTATB. 

[IpakTHuecku 9TO ocyllecTBAmetca TaK. B 3alllHTHOH O60- 
lOUKe ATOMHOLO KOTIa MealoTCA CHeMMaJIbHbIe KaHaJIbl, KyHa 
3aKaMbIBAalOTCA paIHYHble HepagHoaKTHBHble BelllecTBa. Bo 
BpeMA paOoTb! peakTOpa STH BelllecTBa NOABepraiwTca CHVIb- 
HeiweH «6omOapsHpoBke» HeHTPOHaMH, HeCYLIMMHCA H3 KOT- 
la, H CTAHOBATCH padMOaKTHBHbIMH. KoOaJibT CTaHOBHTCH pa- 
AHOKOGaIbTOM, a30T TIpeBpalllaeTcA B padnoyrviepod, xOp— 
B PpaHOaKTHBHbI w30TON Cepbl HT. 4. TakHM MyTeM MOXKHO 
NOMyYaTb OOMbUIHe KOJIMYECTBA HCKYCCTBEHHbIX PadHOaKTHB- 
HBIX H3OTOMOB MHOrMx 3vlemMeHTOB TaOmnubl Menzeseesa. 

Tlospusiach peadibHad BO3MO%KHOCTb  HCMO/b30BaTb 
ATOMHYIO SHEPrHlO paHOAaKTHBHIX BellleCTB BCIOAY, THe 
TOJIbKO OHA MOXKET OKA3aTb MOb3y. Hayantacb HOBaA KH3Hb 
PaHOaKTHBHbIX ATOMOB KaK MOry4HX, HaeKHbIX MOMOULHH- 
KOB 4eJIOBeKa. : 


[me Hcnob3syeTcA PpawHOaKTHBHOe H3J1TyIeHHe? 


PanvHOakTHBHble BelllecTBa HaxOZAT TeNepb WIMPOKOC IIpH- 
MeHeHHe BO BCeX OGacTAx HapogHoro xo3siicTBa. Hx uc- 
NOIb3yIOT KaK MCTOUHHKA H3yYeHHA OOOH MpOHHKalo- 

me cmoco6Hoctu, a TakxKe B KayeCTBe «pa3Be4HKOBy B 
MeTO@ MeCUCHBIX ATOMOB. 

PacckaoKeM CHadadia 9 TOM, Kak H Ie MOKHO HCMOIb30- 

BaTb PaHOaKTHBHOe H3IyyeHHe paHOHSOTOLOB. = 
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YoKe CPaBHUTeIbHO WaBHO AIA OOHapyKeHNA BHYTPeH- 
HUX W3bAHOB (eteKTOB) B H3QeHAX MPHMeHAIOT MarHHT- 
HbIH cmoco6 u wtyuH Peutrena. Onguako stTumu cnocobamu 
HEJIb3H OOHAPYKHTb BHYTPCHHHX WedeKTOB B H3IHAX OONb- 
WOH TOMMHHbI. Hanpumep, riy6uHa mpocBeywBaHHa MeTasia 
PCHTTeHOBCKHMH JIy4daMH OObIYHO He mMmpeBblutaer 3—5 cau- 
THMeTpOB. Kpome Toro, peHTreHoBCKHe yYCTaHOBKH O4¥eHb 
TPOMO3AKH MH foporu. Tenepb Id KOHTPoJIa KayecTBa Me- 
Talla MPHMCHAIOT paMOaKTHBHbIN U30TON KOOalbTa — 
koOaIbT 60 — uw HeKOTOpble Apyrue siemeuter. Amu mMoxuo 
NPOCBCYMBaTb M€TAJJIHYeECKHE H3NeJIMA TOMLMHOH 20 30 can- 
THMeTpOB. I]pHHuwn Takoro KOHTpoaA mpoct. Hccieqyemas 
AeTajlb NOMEMaeTCA Me2KAY HCTOUHHKOM paqnousayyeHna 
oronenkoh. Tamma-myuu, npoxoss yepe3 MeTaJ, morso- 
IWatOTCH B MeHbIveH CTenmeHH B TeX MecTaXx, re HMeIOTCA 
NYCTOTbI H TPellHHbIl. ITO OCTAaBJIAeT CBO clea Ha meuKe. 
TakuM MyTeM MOKHO JIerKo HaXOAHTb HeEBHAMMBIe TPeLLHHbI 
B HeTaAX MaulMH, PaKOBHHbI B 3alOTOBKax MeTaJa, ompe- 
A€NATb KAYECTBO CBAPHbIX LIBOB. 7 

Hospii cnoco6 — on na3biBaetca TraMMa-jedekTockonnei 
(nedekt — u3’bAH, ckKoreo — CMOTPIO) -—- NO3BOJINeT Haxo- 
AWTd ReexThl B Pa3sIMUHbIX U3NeNUAX 3HAUNTeJbHO TOUHeEe, 
ObicTpee H, rlaBHOe, HeEMOCpeACTBeHHO B 3ABOACKHX ycCJI0- 
Buax. Anlapatypa AIA OCyWecTBIeHHA 3TOrO cnocoba cpaB- 
HUTeJIbHO Npocta. 

B Hactosllee Bpema meTog raMMa-epekTOcKonun yxKe 
AOBOJIBHO WIHPOKO MIpMMeHAeTCH B MPOMBILIVIeCHHOCTH. Tocy- 
AaPCTBCHHAA HHCNCKUMA OOASbIBAET TeNepb MPOBepATh C N0- 
MOUWbIO PalHOaKTHBHbIX H30TONOB BCe CBaPHble KOTJbl, MO- 
CTbI, KOpNyc KopaOleH, razonpoBoybl u T. Ct. Hanpumep, 
oTHM M€TONOM IIPOBepA#OCb Ka¥eCTBO CBapKH Mp Mnpo- 
Klaike rasonpopona Jlamiapa — Kues. B mectoi natunerKe 
OyAyT NOCTpoeHbI ThHICAUH KHJIOM€TPpOB HOBBIX Tra30lNpoBo- 
mos. IIpumMenenne Ha 9THx crpolikax HoBoro MeTO1a act 
OONbINOH SKOHOMUYECKHH adiext. 

Hleulespie uw HeOOMbUINe yCTaHOBKH ¢c Pa2HOaKTUBHbIM KO- 
OaJIbTOM MOTYT HaliTH O4eNb NosmesHoOe fIPHMeHeHHe Ha nouvle- 
BbIX TaHKOPEMOHTHBIX 643aX, PCEMOHTHBIX 3aBONaX UT. 2. 

PanwoakTuBHoe H3ly¥ycHHe aeT BO3MOKUHOCTE Ocyllle- 
CTBAATH ABTOMATHYCCKHH KOHTPOJb TOMULMHbI PasTHYHbIX 13- 
AeMH B Mpouecce HX npousBogcTBa. Bot onnH v3 cmoco60B 
TakOrO KOHTpoa. Metaauyeckan (van pesuHopag, 6yMax- 
Had) JIeHTa mpocBeyuBaetca raMMa-JlyuaMH B mpouecce ee 
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usroToBleHua. Uem Tole JleHTa, TEM CHJbHee morsolla- 
IOTCA B He paHOAaKTHBHbie H3/lyveHHA. VianyyenHe, mpo- 
HuKIee Yepes JIEHTY, H3MepHeTCA NIpH MOMOLIH (pusv4ecKHXx 
mpHOopos — cyeTynKa Tetirepa-Mioinepa WIM HOHH3allHOH- 
HOW KaMepbl. | 

Jina u3Mepenuii raMMa-Jlyyel B NoculeAHee BpeMaA costal 
HOBbIM BH C¥YeTUHKa —TaK Ha3bIBaeMbIH CUMHTHJIWIALMON- 
Hb HIM JIOMHHeCUeHTHBIM cueTuHK. [iaBHad ero YacTb —— 
6ONbwOH KpucTad (HampHMep, KPHCTAII HOAMCTOTO HaT- 
pa), B KOTOPOM NO AelcTBHeM TaMMa-H3JlyHeHHA BO3HH- 
KalOT KOPOTKHe BCIIBIMKA CBeTa — CIMHTHJVIADHH. Tloapae- 
HHe STHX BCMbILeK perucrpupyerca OcoObiM npHoopom — 
(POTOYMHOKHTENEM, B HEM CBeT npeo6pa3yerca B 3JIeKTPH- 
yYeCKHH TOK. 

CoeqHHAA HOHU3aUMOHHYyO KaMepy JIM CUCTUHK C AaBTO- 
MATHYCCKHM YCTPOHCTBOM, MO2KHO NOLepxKUBaTb 3aaHHy10 
TOJIWMHY J@HTbI. TakKHM MyTeM OCYLLECTBJIAIOT Hel pepbiBHoe 
u3MepeHve HM peryIMpOBaHHe TOVIMLHHb! u3eiHH MpH HX 
lpOU3BOACTBE. 

PanvoaKkTHBHble TOMWMHOMepbl MOryT MpHMeHATbCA BO 
MHOFHX OTPaCJIAX MPOMbILMIJIeHHOCTH. Tlomo6Hble ycCTpoucTBa 
MOXKHO MPHMeHATb, HaNpHMep, B TEKCTHJIbHOH MPOMbIILJIeH- 
HOCTH JJId HaHeCeHHA PaBHOMepHOrO COA KPpaCKH Ha TKAub. 
Ux mpuMeHeHue Ha MpOKaTHOM CTaHe Pe3KO yBeIMUHBaeT 
MpOHSBOAMTeMbHOCTh Tpyda u yTyullaet KavecTBO H3eJIMs. 
Bo3bMeM, HalipuMep, MpokaT OesOH KecTH. TouHHa ec 
nowxKHa ObITh CTporo oMpeseeHHOH. HesHauntTebHoe OT- 
KIOHeHHe OT 3aaHHoro pasMepa — H ye HET 6pak. Heo6- 
XOMHMO BCe BP€MA KOHTpOJIMpOBaTb TOMIULMHY CTaJIbHOU 
NeHTH, PaHblile 3TO Delai0cb pyYHbIM CMOCcOOOM C MOMOIILbIO 
mukpoMeTpa. Ho JleHTa MeTaJiJa IIPOTATHBAaeTCH C 60/IbIUOn 
CKOPOCTbIO. UrTo6bl 34MepHTb TOJLIMHY XKeCTH, BaJIbILOBULMK 
OJKeH 3aMeAIMTb padoTy MmpokaTHoro CTaHa. A 3TO CHH- 
KaeT MpOUSBOAUTeMbHOCTD. Tellepb, Kora Ha HOMOMIb npu- 
IM paHOaKTHBHbIe aTOMBI, TaKOH KOHTpOJIb CTaJl Kya 
pole H HayexKHee. He 3anepKuBanch HM Ha CeKyHAy, OeKUT 
MexAy BasiKaMH CTaHa OsecTalllad MeTaJIMYecKad jleHTa. 
ATOMBI-KOHTPOIepbI IIpoBepsIOT ee KayecTBO, He MpHKacaAch 
K Heil. CrpeKka yKa3aTeia mpHOopa B juo60H MOMeHT M0Ka- 
3EIBaeCT BaJIbIOBULMKY, KaKOBa TOMIMHHAa MpOKaTa. Cra pa- 
6oTaeT Ha MOJHY!O MOLLLHOCTH. 

Ecm nopepXxHOcTb Kakoro-JIHO0 w3 Jens o6myyaTb OeTa- 
jty4aMH, TO B 3aBHCHMOCTH OT TOMWIMHbI MOBepXHOCTHOrO 
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COA NOKPBITHA H3ACHA HHTCHCHBHOCTh OTpaxKeHHA HW pac- 
ceHBaHuaA OeTa-yyeH OT SToro com 6ygzeT MeHATHCA. BTO 
O3BOIA€T BeCTH HENPepbIBHBIH OeCKOHTAaKTHBIA KOHTPOMb 
TOJIMMHbI NOKPBITHH Pa3vIMYHbIX MaTepHaoB. Taxkoll KOHT- 
POb OOeCNe4YMBaeTCH TOYHOCTbIO H3MepeHuA WO WOMel MH- 
KPOHOB. | 

Bo MHOrHX MpOu3BOACTBaX OYeHb GoNbIOe 3HayeHHe 
HM€eT H3HOC pa3vIMUHbIX WeTamweH MalunHH. Ouenb BaxKHO BO- 
BP€MA 3AMCHHTb HM3HOCHBILYIOCA eTalb. CTapbie cnoco6bl 
HSMCPCHHA U3HOCA NeTaleH He MO3BOJIAH BECTH KOHTPOJIb B 
mpowecce paOoTbl Mawtuybl. UTo6b mpoBepuTb, He H3HOCH- 
JlaCh JH Ta WAM WHaA eTalb, HAO 6blWIO OCTAaHAaBJIHBAaTb 
MaluHHy. HoBble BO3MO%KHOCTH WaiO MpHMeHeHHe paqHoak- 
THBHbIX aTOMOB. UtTo6bl ompemenuTh, Korga HactTato BpeMal 
CMCHHTb JeTab (HaNpHMep, NopwHeBoe KombUO ”ABHra- 
Tea), B Hee Ha HeKOTOpy10 riyOuHy OT Tpyulelica nopepx- 
HOCTH NOMElaioT HEOOMbUIOe KONMYeCTBO pazMoaKkTHBHOrO 
BellecTBa. Kak TOJIbKO H3HOC AeTAIH MepexoqUT TONYyCTHMbIn 
peel, B CMa30UHOM MacCjIe MOABAAIOTCA pamMoaKTHBHBe 
atoMbl. IIpH STOM HeTPyAHO CHeNaTb Tak, TO, Nonanan B 
CMa3KYy, OHH BO3Ze€HCTBYIOT HA KaKyl0-J1H60 CHTHAJIbHYIO CH- 
CTEMY, H MOCJICEQHAA ABTOMATHYCCKH OCTAaHaBJHBaerT MallHHy. 

IIpu pa6ote 3emuecocHhix MalllMH —~ 3eEMCHapsAOB — 
BaxKHO 3HaTb TYCTOTY NyJIbMbl (CMeCb BOgbI HM rpyuTa), npo- 
XOAMMeH Yepes MALIWHY, Tak KaK OT STOTO 3aBHCHT Npou3- 
BOAHTEJIBHOCTh 3eMCHapsga. Jlo HegaBHero BpeMeHH KOHT- 
POJHPOBaTb STO ObIIO HEBO3MOKHO. Tenepb COBeETCKHMH UH- 
*KEHCPAMM CO3MaH CMeUHaJIbHbIM MpH6op, KoTopHIi c no- 
MOULbIO paHOaKTHBHOTO KOG6adbTa MOKa3bIBaeT COOTHOITe- 
HH€ BOAbI H TpyHTa B Nybne B JO60H MOMeHT BpemeuHn, Pa- 
AHOaKTHBHBIK KOHTPOwIb 3a pa6oTOH 3eMcHapsAyOB Ha CTpon- 
TeIbCTBe KyHObilieBckoH wu mpyrux rHAPpOseKTpocTaHuni 
Aad] BOSMOXKHOCTh YBEJIMUHNTb MpOH3SBORXHTeIBHOCTb 3THX Ma- 
WHH Ha 20 mpouentos. 

MutepecHo asromatTuuecku NeMCTBylollee ycTpofictso, 
CHrHaH3Hpytolllee O TOM, 4TO OrHeyNOpHasd KankKa BHYTpH 
AOMCHHOH (HH MapTeHoBcKoH) new NIpHUWIIa B HeEroOAHOCTd. 
QHO MpuMeHsetca Tenepb yxKe Ha MHOrUX HalInx 3aBOax. 
IIpu coopyxkexuH WAH KanuTanbHoM PeMOHTe feu B OrHe- 
yYHOPHylO KlaqKy Ha Pa3iH4Hylo rayOnHy 3aMypoBbIBaloT 
HECKObKO aMMyJI C PaHOaKTHBHbIM KOOaIbTOM. CueruuK, 
HaXOJAMIHHCA C Hapy2KHOH CTOpOHBI NOMeHHOTT neuv, pern- 
CTPHPY€T HHTCHCHBHOCTh raMMa-H3AyYeHUA, KOTOPOe JerKo 
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MpoHHKaeT Yepes TOJCTHIM cnoi KHpnvua, Compukacanch C 
paciiaBIeHHbIMH YYryHOM HM WWiaKOM, orHeynmopHbld KHpnHv4 
locTeneHHo pa3spyulaetca. Korga OH BBITOPHT HaCTObKO, UTO 
KOOa/IbT, 3AMYPOBaHHBIM O1H3KO K BHYTpeHHeH MOBepXHOCTH 
orHeynopa, pacTBOpHTCA B UyryHe, CdeTHHK OTMeTHT YMCHb- 
ienHve pagquoaKTuBHocTu. Ilo Mepe paspylleHHaA orHeynop- 
Horo COA KHpnuya OyAyT pacTBOpATbCA OAHA 3a apyrou Bce 
Gonee ray60Ko 3aMYypOBaHHble aMIlyJIbl padHOaKkTUBHOrO 
KOOaIbTa. OCHOBbIBAaACb Ha MOKa3aHHAX CYeTHHKA, MO?KHO 
CBOeBPpeMeHHO MPHHHMAaTb HeoOXOAuMMbIe Mepbl, YTOObI B 
HY)KHbIM MOMEHT BOCCTAHOBHTb OFHeynNOpHyl0 Kiaawky meuH. 
Tak, pafHoakTHBHble H3OTOMNbI MOSBOJAIOT 3arJIAHyTb 
BHYTPpb JOMeHHOHK TeyH BO BpeMA CC paodorbi. 
PamuvoakTHBHble aTOMbl OTKPbIBaloT 6oraTeHuine BO3MOXK- 
HOCTH IIPOMBIWJIeHHOrO KOHTPOJA H aABTOMATH3allHu Mpous3- 
BOJCTBCHHEIX MpoweccoB; B MocwewHee BpeMA COSHaH Webi 
PAM HOBLIX MpHOopoB, KOTOPHIe C MOMOILbIO palHOaKTHBHbIXx 
W3IyYNeHHH OfpemerAlOT H ABTOMATHMCCKH perylupyloT rpa- 
HMUbl pasiela MeKAY pa3/H4HbIMH XKUNKOCTAMH, Me2KLY 
2KHIKOCTbIO WH Ta30M, JaloT BOSMOMKHOCTh HEMPePBIBHO cue- 
MTb 3a TeM, KaK H3MeCHAeCTCH YPOBCHb KHAKHX H TBEP ABIX 
Te B pa3Horo pOfa 3aKPBITbIX antlapaTax, H T. n. Hanpu- 
Mep, Ha 9/leKTPOCTaHIMMAX «palwOakTHBHbI ria3» CIENT 
3a YpOBHeM BOJbI B MapOBbIX KOTJIAaX. AsToMaTH3HpyloTCcaA 
CamMble pasHooOpasHble MpOusBOACTBCHHBIC Mpoleccbl — B XH- 
MHUeCKOH, HepraHon, MeTaJUy prHueckon, MHULeEBOH MPOMBIILI- 
jle@HHOCTH H MHOFHX Apyrux OTpacaAx HapoAHOTO XO3AHCTBA. 
OueHb BaxKHOe MIpHMeHeHHe HaxOAAT celiyac pawHOakTHB- 
Hble MeCTOAbI Ip pa3BeiKe MeCcTOpOxKAeHHH MOMeSHBIX HCKO-- 
nmaeMBIx, Hanmpumep, pu MoncKax He@Tu B pa3sBeOUHy!O 
CKBaXKMHY OlycKaloT paqWOaKTHBHbIM + HCTOUHHK ObICTPbIX 
HelitpOHOB MH MpHoop, V3MePAIOLUMH. FPAMMa-H3JIYUeHHE. Hen- 
TPOHBI, IpOHHKad B MOpOAHl, 6LICTPO 3aMeMJAIOTCA H 3aXBa- 
THIBaIOTCH AXpamu aToMos. IIpH STOM BOSHHKACT raMMa- 
vanyyeHve. CrefleHb 3aMedJIeHHA H MOrOULeHHA HeEHTPOHOB 
B pa3IHUHbIX Noposax pasiMdna, a B CBA3H C 93STHM pa3- 
jWuHa H HHTCHCHBHOCTb FaMMa-H3/ yen. YcTaHOBJeHO, ITO 
Gone BCeroO HeHTPOHHEIH MOTOK SaMeNAeTCA, MpOxodA 
yepes CJIOH 3eMJIH, CcOmepxKalllve HepTb. TakHM IyTeM 
MOXKHO OMpeeJIUTb MECTOHAXOMAEHHE HeCpTCHOCHbIX MJIACTOB. 
OueHb HHTepecHble MepcmekTHBb! OTKpbiBaeT Mepea Ha- 
POMHBIM XO3AHCTBOM HOBAaA o6acTb HayKH — paHalHoH- 
Had XMMHA, H3y4aloWlad XHMHVeCKHe IIpeBpallleHHA BeLlecTBA 
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NO BOSLeHCTBHeM H MPH yuacTHH paqMoaKkTHBHBIX H31yue- 
HHH. YcTaHOBeHO, ¥TO MOA gelictBHeM AREPHIX H31yueHHH 
OolbO SHepruH B OpraHHuecKHX MaTepHalax CjO*KHOrO 
CTPOCHHA, TAKHX, KaK Kay4yK HW ApyrHe, Mponcxogst riy6o- 
KU H3MCHCHHA B HX CTpoeHHu. Hexoropble MaTepHasbl nepe- 
XOAAT B HEIMIaBKOe HW HepacTBOpHMOe cocTOMHHMe, Apyrue 
PaspyllawoTca C BbINeeHHeM OOubLIMX KOMMUeCTB. ra3a. 
Y OMHMX MaTepHadoB panvoakTuBHoe OOJyYeHHe BbI3bIBaeT 
paca MOJIeKyJ, a y Apyrux, Hao6opor, ux cpactanue. Bce 
2TO HMeCT OUCHb OOJIbUIOe 3HAaYeHHeE JWIA co3qaHHA HWCKYc- 
CTBCHHDIX MATCPHaJIOB WH BeLLeCTB C 3apaHee 3aaHHbIMH 
CBOHCTBaMH. 

Hutepecno, uro c NoMOUbIO AqepHoro W3JIYYCHHA MOKHO 
HOY4UTb HCKIIOYHTeIbHO MpOuHyO IWIeHKy Ha MeTaie, 
IIpopoguauch, Hampumep, onnitH ¢ PexKYWIMM MHCTpyMen- 
TOM — CTOHKOCTb ero Tocsle O6yYeHHA MOBbICHTaCh B Je- 
CATKH pas! 

PannoakTuBHble H3IyYeHHA CnOCOOHBI rly6OKO BJIHMATb 
Ha XOjl BECbMa BadKHbIX XMMHYeCKHX Mpoweccos. 

OjHOl 43 HaH6omee WIMpoKo HCMOIb3YeMbIX B Mpok3- 
BOACTBE Pa3/IM4HbIX OPraHHYeCKUX MPOAYKTOB peaKkUHit aB- 
JIHETCH PeakUHA NOIMMePpH3aunMH, KOra OobwIO0e KONHUe- 
CTBO MO/eKyI OObCXIMHACTCA B IJIHHHYIO WenouKy u o6pa- 
3yeT OAHY KPyNHylO MONeKyJly, Ha3bIBaeMylO MOuIHMepoM. 
Takum mytem momyuator maactTuyeckHe Macchi, cHuTetuue- 
CKHe Kay4yKH HU T. 1. BoiicHeno, 470 B pawe clyyaeB focta- 
TOUHO MOULHO€ PatHOaKkTHBHOe OOAyYeHHe ycKOpseT mpouecc 
nowuMepHsannH. Ip stom paqwuoakTHBHOe H3uyyeHHe MO- 

- KT CMOcoOcTBOBaTb Hayasy HU TAaKHX peakUHH, KOTOpHe oco- 
O€HHO TPYAHO UM BOOOIIe HEBO3MOKHO OCYIIECTBHTb Jpy- 
THMH MeTOdamMu. Takum IlyTeM BO3MOKHO Tomyyenne coBep- 
We€HHO HOBBIX IOJIMMepos. 

Hccieqopauust COBeTCKHX Mu 3apy6exKHbIx YYeHbIX MOKa- 
3aIM, UTO MPH MOMOULM MOIIHOTO padHousyyeHHA MOKHO 
Oovlee MPOCTBIM Croco6oM MO.1y4aTbh a30THY10 KMCJIOTY 3 
Bo3anyxa. [loa BuaHHeM raMMa-ayuelt 43 6eH30/1a MOKHO 
HOWY4aTb aHHJIWH, CJIyKaulHH OCHOBOH MHOTHX KpacuTeseii 
H B3PbIBYaTHIX BeHeCcTB. OOsyyad Be pa3IHuHble maact- 
MacCbl, MOXHO Kak Obl CpalllMBaTb HX B ORHO Lenoe. DTo 
OTKPbIBaeT OYeHb OOMbIUHE BO3MOMKHOCTH WIA CO3MaHUA 3a- 
WIMTHBIX MOKPbITHH Y Pa3JIHUHbIX H32eNHit. 

Hemasio novle3HbIX npHMeHeHHii Haxonar paHOaKkTHB- 
Hbl€é H3OTONBI B MMIWEBOK MpPOMbIlIeHHOcTH. Bot ognH H3, 
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fpumepos. Uto6u nuuteppie MpOAYKTb! Horo te NOPTHAKCh, 
HX CTEPHIM3YIOT, TO CCTh O6e33apa>KuBaloT, yOHBaA MHKpO- 
60B, KOTOpble MpHBOLAT NHLLy K mopye. O6bBIYHO 3TO TemalorT 
NyT€M HarpeBaHua. B KOHCepBHOH MpOMBILIWIeHHOCTH WIA 
CTEPHJIM3aMH MIPHMeHAeTCA BbICOKOe aBsleHve HM TopsAUHit 
Map. PanwoakTuBuble W3JIy4eHHA OTKPIBAIOT HOBLIC BO3MOX- 
HOCTH — XOJIOQHOH HW OUeHb OBICTpOH cTepHaAMsannH Mpo- 
AYKTOB. B MOTOKe ATOMHOM SHeprHH, H31y4yaeMol panHoak- 
THBHBIMH aTOMaMH, 9STOT Mpowecc mpoTekKaeT MOUTH MTHO- 
BeHHO, J[ocTaTOuHO HeCKOABKUX CeKYHA, YTOOBI NOJIYURT 
CTEPHJIbHOe MACO, phIOy, OBOLLN. 

PanwoakTuBHoe o6myyeHNe npHMensetca Tenepb WIA 
OopbObl c BpequTeaMu 3epHa. B MHCTHTYTe OHOMH3HKH 
Akamemun Hayk CCCP pa3pa6oran cnoco6é lipeoxpanheHHaA 
sepHa OT RouronocnKa. HeOoubuioe palvoakTMBHOe OGbu1yye- 
HHe ObicTpo MpeKpaliaeT pacnpoctpaHenue 9tToro BpeguTens; 
KYYKH CTAHOBATCA HECNOCOOHBIMUM K Pa3MHOKeHHIO. 

KTo He 3HaeT, KaK TpyAHO COXpaHUTb KapTogmewIb H MHO- 
rvé Apyrve OBOWMM Mo Ccleqyolllero seta 6e3 Mpopacranna. 
IIpopactan, Kaptoderb TepseT BKycoBble KauyecTBa, NOHH- 
KaeTCA erO NMTATebHOCTb. B HEM YMeHbUllaeTcH comepxa- 
uve BHTaMHHa C wv kpaxMava. Kak u36eKaTb aToro? CoTHH 
JI€ET CyINeCTBOBaJI OMHH croco6. Kaptodetio He ator mouys- 
CTBOBATb HaCTyNJieHHe BeCeHHero Tella, MepxKaT ero B XO- 
JIOMHOM MeCTe, TEMHOTe, OAHaKO 3TOT cnoco6 AaweK OT co- 
BePINeCHCTBa; OH He BCerfa ObiBaeT YCNeWIHbIM. 

ATOMHAaA SHEPrvA NOSBOMAET YJIYYITh WIMTeMbHOe xpa- 
HeHMe OBOIIeH, HaeKHO MpeAOTBpaTHTb UX ToOpuy. Ito 
MOKHO CheaTb, HalipuMep, Tak. Ilocne Toro Kak KapTodeab 
coOpaH B XpaHWJIHIle, cloa MOMellaoT HeOOuIbIUNe aIOMH- 
HHEBbIe TpyOOUKH — aMNyJIbl C paHOaKTHBHbIM KOOaJIbTOM. 
O6syyenve aTOMHOH 9Heprneli, MpoBenenHoe B HeOOADOL 
MO3e, NaeT HYMKHbIe Pe3yJIbTAThI: OCTABAACb COUHBIM H CBe- 
KUM, KapTOeb CNOKOHHO MO2%KeT XpaHHTbCA He OHH rod. 

QITOT cnoco6 yoke mpopepeH yyeHbIMH HM B HacTOALLee 
BpeMA HaNHHaeT MPHMeHATECH Ha MpakTuKe. Amnyspl 
C PaHOaKTHBHBIM KOOaIbTOM HeEAOPOrH, paboTaTb OHU MO- 
ryT MHoro JleT nogpan. Daa stoh wenn co3nawrca TakxKe 
CMe€MMaJIbHble YCTAHOBKH. 

Ec B OOMbWMX 203ax paqvousmyyenne yOuBaet, TO pu 
HeOO/IbINHX 103ax HaOMOMaeTca uHOra O6patHaa KapTHHa— 
M3/1yYYCHHe NOBbIMAeT KU3HELEATEJIbHOCTh OPraHH3MoOB. 

Ifo Mocksoli, Ha nonax Cenpckoxo3aiicrBeHHoll aKkame- 
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Muu HMeHH ‘TumApssepa, B coBxose MapduHo HM B -ApyrHx 
MeCTaX YKE HECKOJIbKO JleT BEYTCA HHTEPeCHHle OMBITHI HO 
BIMAHHIO palHOaKTUBHBIX H3yYeHHH Ha 3ePHOBble pacTeHHA, 
OBO, ATOM! HW pyKThl. OTH OMBITH NOKAa3sbIBaloT, TO 
ATOMHAA ‘SHEPruA padHOaKTHBHOrO pacilaya pH ONpeMesJcH- 
HOH MO3HpoBKe MoBbllaeT ypomwakHocTb. Tak, HalIpHMep, 
OMBITH c O6sly4yeHHeM B Nowe KYyKypy3bl paHOaKTHBHBIM 
KO6aIbTOM (CaObIMH 203€MH) NOKa3au, YTO TaKAaA KYKy- 
py3a gata Ha 15 npouenTos Sombie semeHOH MaccbI, 4M 
pocilad Ha TOM Ke Nove, HO He NosBeprHyTaA o6s1y4ueHHo. 
Kpome Toro, Ha OOsIY4eHHBIX PaCTeHHAX BbIPOCO 6oble 
noywaTKoB (BMeCcTO JBYX—Tpex eTbilpe—MATb). Od.yde- 
Hue CaXapHOH CBeKIbI ao MOBbIWeHHe ypowKad HW MOBBbI- 
CHJIO, €@ CAXAPHCTOCTH. 

B mocieqHee BpeMA MoyyeHO MHOTO *akTOB O Hacued- 
CTBeHHbIX H3M@HEHHAX, KOTOPbIe BbISbIBAIOT y PaCTeHHH ALep- 
Hbe H3anyueHHA. Tlepeq yyeHbiMu-OnooramMu OTKpbiBaeTCHA 
3AMeUaTeIbHad BO3MO2XKHOCTb: BOSMeMCTBYA paHOaKTHBHbIM 
o6lyueHHeM Ha pacTeHHA H MX CeMeHa, NOMyyaTb HOBbIC 
(POpMbI WeHHBIX pacTreHHi. Tak, HallpHmep, Mpu o6J1yYeHHu 
CYXHX C@MAH pxKH 6b MOMyYeH HOBbIM COPT 9TOH KyJIbTypbl, 
c 6oslee KPYNHBIMH KONOCbAMH MH 3ePHaMH. 

Hakowell, He1b3A He CKa3aTb H O TOM, KaK ATOMHAA SHEP- 
rua, BLULeMAIOUaACA Mp pafWoakTHBHOM pacnaze, ycielHo 
MCMOMbD3yeTCA QA MeveHHa MHOrHX 3a6oeBaHHh. 

YoKe JaBHO BpauH JICUHIH 3MOKAYeCTBCHHbIe ONYyXOH H3- 
qyuenHem pagun. Ho paaua, KOTOPHIH H3BIeKalOT H3 ypa- 
HOBLIX PyZ, CTOMT O¥eHb AOporo. Tenepb AA 6oppOnH co 
3JIOKAYCCTBEHHBIMH OMYXOJIAMH MIPHMeHHeTCA CPaBHUTeJIbHO 
Henoporoft padHOaKTHBHBI KOOaJbT, KOTOPBIM 10 seueOHbIM 
cBolicTBaM He yCTyMaeT paul0, a B HEKOTOPHIX CiyyaAax H 
MpepocxoguT ero, CopeTCKHMH YYeHbIMH CKOHCTPyHPOBaHbl 
MOLUHbIe pavoKOOasbTOBble YCTaHOBKH,  MOSBOJIAIOIHe 
yCIelUHO MpOBOAHTb WeyeHve 3/10KadeCTBeEHHbIX onyxoven. 
O6nyyenne He BbISbIBAeT HAKAKOH OOsM. 

Tina stow 2Ke WelH Tellepb YaCTO: IPHMeHAIOT TAKKe 
padwOakTHBHBI ochop H padWOaKTHBHOE 30J10TO. VMutepe-. 
CeH OHH H3 cioco6os eyvenua pakosow onyxonu. 3 cne- 
UHA@IbHOFO «<IIMCTONeTa» B ONYXOIb «CTPeAIOT> KPYNHHKOH 
pamuosonota. TlocneqHAd MpOHHKaeT HEIOCPeACTBEHHO B II0- 
paxkeHHoe OoslesHbio MecTo. Takoi «BbICTpel» 6e3601e3HeH. 

Pannoochop NpuMeHAICT HM DIA eueHHA HEKOTOPbIX 34- 
6oeBaHKi KOXKH H KpoBH. Bowe3Hv UWIMTOBHAHOHK *Kee3bl 
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Ne4aT PavOakTMBHbIM HOAOM. Hekotoppie «KopoTKoKuBy- 
THe» PaMOSeMeHTbI, NepHOg Mouypachaka y KOTOpbIX u3- 
MepaeTcA AHAMH WIM YacaMH, HCMOb3yIOTCA TeNepb uw WA 
NPW€Ma BHYTPb OpraHH3Ma, Kak OObIYHOe MeKapcrTBO. 

IIpupeqenuple mpHMepbl — nuuIb HebonbUIad uactTh 
HCCJI€QOBAHHH YYeHBIX NO MMPHOMY HCIOb30BaHHIO pazHo- 
AKTHBHBIX H3/IVYeHHH. CopeTcKad HayKa BeqeT 9TH pa6oTDl 
WIMPOKHM @pOHTOM, C TeM, UTOObI yxKe B 6MxKalilue rogHl, 
B IN€CTOM NATHeTHH, ATOMHAA SHeprHA Haluaa wHpoKoe 
NPHMCHEHHe B HalleH XH3HH, B MpPOMBIYWIeHHOCTH, B CeJIb- 
CKOM XO3AHCTBE. 

Ele ORY, OW€Hb 3AMAHUHBY!O BO3MOXKHOCTH OTKPHIBAalOT 
aM PaMOu3OTOINbI — BO3MOMKHOCTh NOMYYeHHA avleKTpuue- 
CKOH SHeEprun HelocpencTBeHHO H3 SHEPruy ,paqtvOaKTHBHOTO 
H3lyuenua. B HacTosilee BpeMaA yxKe cosqanbl He6ombuUIHe 
ATOMHBIE SI€KTpHyeCKHe OaTapeHKH, KOTOPble HMeHOT pall 
NPeHMYINECTB NepeX OObIMHbIMH AaKKYMYJIATOPaMH 9/eKTpO- 
2Heprun. Kak yctpoeubl wu pa6otaiot Takue 6aTapenKku? 

Cpequ OKpyKaloulux Hac pa3Hoo6pasHbIx BelllecTB cylle- 
CTByeT OOJbIaA rpymta Tak Ha3bIBaeMBIX NOJIYINPOBONHH- 
KOB. OTH BeULeCTBa 3aHHMAIOT MpOMeXKyTOuHOe MOTOKeHHE 
Mey MPOBOAHHKAaMH 9JICKTPHYECKOrO TOKa HM HeMpoBOaHH- 
KaMH (H309ATOpaMn). STO Kak 651 NpOBOAHHKH HanovJo- 
BUHY. OHH MpOBOZAT aeKTpHuecKHii TOK, HO MpOBOLAT 3Ha- 
MHTCIbBHO XyKe, YM MeTaJIbl, K mouympoBoqHHKaM OTHO- 
CATCH MHOTHe SJICMCHTbI HW HX COeMHHEHNS — KpeMHUG, ce- 
JieH, TepMaHHH, docdop, Gop, MbILIbAK, OObIad act 
OKHCJIOB MeTaJIJIOB, HX CEPHHCThIe COeEAHHEHHA, OOJIbILHHCTBO 
MHHE€PaJIOB, H€KOTOpble ciwaBbl H Op. Tlonynposogunkn, m0 
CNOBaAM akajlemuKka A. ©. Mode, — sto «noun Bech OKpy- 
*KaIOUlMH Hac HeopraHwyeckHii Mup». Eme He Tak gaBHo 
CBOHCTBa HX ObIWIH H3V4eCHbI O4YeHb Maso. 

Ycnexw HayKW MoceqHHX AByX NecaTwleruti COBepIIHJIH 
HaCTOAMIMH MepeBOpoT B HallMx NpexcTaBNeHuAx O6 9>THXx 
H€3aCIyKeHHO 3aObITbIX BeUecTBax. TlomynpoBoxHuKu BBI- 
UIJIM Ha «lepeqHHH Kpal» HOBO TexHuKkn. Bo3sHnkaa HoBaag, 
HCKJIOUHTEIbHO BaKHat HaykKa — *u3nKa MosynpoBog- 
HHKOB. 

Bbilo OTKPbITO, UTO M@X4HH3M BO3HUKHOBeHHA QJIEKTDH- 
weCKOrO TOKa B MOJYNPOBOMHUKaX COBCeM HHOH, 4eM B Mpo- 
BOAHHKaX-MeTawwax. Korga mo MetaamMuecKomy MpoBosly 
HA€T TOK, TO STO 3HAUHT, YTO BHYTpH MpoBoga Hanpap- 
JICHHO JBHKYTCA TaK Ha3biIBaeMble CBOOORHbIe 3IeKTPOHbI — 


184 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


Q/ICKTPOHBI, H@ CBASAHHBIC C aTOMaMH. TakHe 9/1eKTPOHbl 
Bcera CyllecTByIOT B MeTaJine. B momnynpoBoqHHKax eso 
o6cTouT HHaye. CBOGORHbIe 9IEKTPOHH! B HUX MOFyT ObITb H 
He ObITb, B 3ABHCHMOCTH OT ycNoBKi. HanpuMmep, pH HuH3- 
KOH TeMMepaType HX MOUTH HET, H NOJIYMPOBOAHHK [pakTH- 
YeCKH He MpOBOAUT aleKTpH4yecKkoro TOKa. Ho cTOHT HarpeTb 
TakOe BelIECTBO, H B HEM MOABATCH CBOOOAHbIe 9J1eK- 
TPOHbI —- MOJYNPOBOAHHK HadHeT MPOBOLMTb d/leKTpHde- 
CTBO. 

Takoe >Ke jelcTBHe OKa3HIBaloT Ha MOJyNPOBOAHHKH 
CBeT H PpaMWOaKTHBHble M3yYeHHA. ITO CBOMCTBO H HCMOJb- 
3yeTCH B ATOMHBIX 3JIEKTpHYeCKHX OaTa- 
penx. Bot kak yCTpoeH OHH H3 TaKHX 
npu6opunkos. Ha nviacrHHky 43 Mosynpo- 
BOMHHKA, cnoco6Horo 6ularofapa oco6on 
o6pa6oTke NpOBOAHTb WICKTPHYeCKHA TOK 
TOJIbKO B OZHOM HalpaBJIeHHv, HaHeceH 
TOHKHA CO PpaMHOaKTHBHOrO BelllecTBa, 
HampuMep w3soTon cTpoHunh 90 (nepHon. 
nomypacnana 32 roga). StoT u30TON AB- 
NIAETCA KOTXOIOM MIPOH3BOACTBa» B ALep- 
HOM peakTope; OH MaeT CHVIbHBIM MOTOK py. ge Alounag 
GeTa-uacTH H He LaeT raMMa-H3/lyyeHHa. _ Garapen. 
TIosTOMy 30€Cb HET HCOOXOMMMOCTH B 38- 

WMTe OT raMMa-sTyyeH. 

Baiteraiouive 43 pamMOaKTHBHOTO BellecTBa ObICTpHIe 
9EKTPOHBI BLIGHBAIOT MHOXKECTBO HOBbIX SCKTPOHOB B NOJy- 
npopozHHke. B pesybTate B H€M BO3HHK@eT MOTOK 3SJIeEKTPO- 
HOB, JBHKYULMXCA B OZHOM HallpaBienun. Tak poxaetca 
3@Cb 3JIEKTPHYeCKHH TOK. OTOT TOK, MpaB@a, OYeHb HEBe- 
mux. Ho, coeqHHAA ATOMHBIe SIeMeHTHI BMeCTe B OaTapetd, 
MOXKHO MOMyYaTb TOK, yxKe MOCTATOUHBIK WIA NATAHHA 
paHOMpHeMHHKOB, Tee*OHHbIX allmapaTos H Mp. 

ATOMHble SJ@MeCHTH! HMEIOT OUeHb HeGoubllve pa3sMepbl 
(puc. 55) 4 Mab Bec MO cpaBHeHHio C OOBIYHBIMM CYXHMA 
gleMeHTaMH. Kpome Toro, O4eHb BaXXHbIM IIpeHMYyLleCTBOM 
ATOMHBIX HCTOUHHKOB TOKAa SABJIAETCH HX OJFOBCYHOCTD. 
ATOMHbie aleKTpHyueckHe 6aTapeH MOryT AeHCTBOBaTb 6e3 
Nepesapanku (T. e. 6e3 3aMeHbI paHoaKTMBHOTO HMs0TOMAa) 
He OJHH 2ecsTOK seT! 

HecomueHHO, ¥TO B OyfyllemM 9TH OaTapeiku HalazyT 
lUMpOKOe MpHMeHeHHe TaM, rye HeOOXOAHMbI JerkHe MaJiO- 
OGbeMHbIe HCTOUHHKH TOKA. 
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Meuennie atombi 


B iKW3HH Mbl MOBCeAHEBHO BCTpeyaeMcad C Me4eHDIMH 
ipeqmetamu. Metat, HalpwMep, TpaccHpyloulMe myn, 
UTOObI BUeTb TpaeKTOpuio ux Noseta. A HeJb3a aM MOMe- 
THTb aTOMbI WH MOJIeKyJIbI? MoxHo. YoxKe 2aBHO Mepeyq Ha- 
YKOH BOSHHKJa 93Ta 3aMaH4MBaA 3ayaua — Hay4HTDCA Cule- 
AWTb 34 DZBHKCHHEM HEBHAMMBIX YaCTHIL BeLLeCTBa, BHeTb 
MYTH TBHKCHHA OTAeIbHbIX ATOMOB H MOVJICKyJl, YMeTb OT- 
JHYaTb OTI€JIbHbIe ATOMbI KakOro-u60 xXMMHUeCKOrO 9d/1e- 
MeHTa OT APyrHX aTOMOB 93TOTO *Ke aeMeHTa, Pe Obl OHH 
HH HaXOQWJIMCb. OTO O4eHb BaxKHO. Begb C ABUXKEHMEM aTO- 
MOB H MOJI€KYJI CBA3AHbI MHOPHe CBOHCTBa Tes, mMpoleccpl 
NOJYYCHHA Pa3JIMYHbIX BeIECTB, YCBOe@HHe OpraHH3MOM mH- 
IM, PacTBOpeHve Tel B MKUAKOCTH HT. UO. Takaa 3amaua u 
pellaeTca celuac C MOMOUIbIO Me€YeHbIX ATOMOB. 


Ilepsble MeveHbie aTOMbI ObIIM HaliqeHDl B MpHpose: ato 
3HAKOMbI€ HAM H30TOMbI XHMHYECKHX 3I@MeHTOB —- Kak 
PpavOakTMBHble, TAK H HePaMOaKTHBHEle, 

M3 MpHpogHubixX HepamHOaKTMBHBIX H30TOMOB. NOBObHO 
YacTO MPHMeCHAIOT B KayYeCTBe MEeYeHHIX AaTOMOB TaxKespIe 
H30TONbI BOMOpOMa HU KHCAOPOLa, KOTOPble MO Becy 3aMeTHO 
OTJIMYalOTCH OT CBOHX JIErKHX «6paTbeB», H 39TO MO3BOMAeT 
OO6HapyKUBATb HX B TOM WIM HHOM XHMH4eCKOM CoeqHHeHUH. 


OOHapyKuTb MPHCyTCTBHe paHOaKTHBHEIX H30TONOB 
ye ropa3z0 mpolle — rye Obl HH HaXOWMCb TaKHe aTOMBI, 
OHH BbIfMaioT ceOA cBouM u3uyyeHHem. Ilo sto mMerKe ux 
MO?KHO BCIONY OOHapyxKuTb. Kak BI y2Ke 3HaeTe, HX MOKHO 
«OHMaTb> HM flaxKe MOACUMTaTb C MOMOLIbIO C¥eTUHKOB. 
Kpome Toro, paHOaKTHBHHIe Me4eHbIe aTOMBI OCTABAAIOT 
CBOH CieQbl Ha PoTorpamuyeckHx MIacTHHKaX; OHH Kak O6bI 
«PaCIHCbiBaloTCH® Ha HeH B CBOeM MpPHCyTCTBHH. 

PanvoakTHBHble HW HepaMvOaKTHBHble U30TOMbI Kakoro- 
aMv60 S€MeHTa MPH BCeX XHMMYECKHX MpeBpalleHuAX BeLyT 
ceOm ONMHAKOBO; B TO Ke BPCMA UX MOMKHO OTMMGMTS Apyr 
OT Apyra. TakuM o6pa30m, cieq# 3a TeM, KaK «nyTellle- 
CTBYIOT» PadMOaKTMBHble aTOMbI IPH pa3vIM4HbIX XAMHUeCKHX 
MpeBpalleHHAX, Mbl OyeM 3HaTb, KaK BeyT ce6a wu Bce 
Apyrve, HepawqvOaKkTHBHble ATOMbl Pa3JIMUHbIX BeLILeCTR. 

Ilo3HaKOMMMCA C OMHHM MHTepeCHbIM MpHMeHeHHeM Mpu- 
POQHBIX paHOaKTHBHEIX aTOMoB. B mpupore cylectTByer He- 
CKOJIbKO BHJOB TaKHX aTOMOB — aTOMbI ypaHa, aTOMbI pa- 
AWA, pawoua, yrvuiepola uw Op. Pacnan panwoakTuBHElx Be- 
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— fitecrs fipotekaet pcéraa w B MO06bIX yCOBUHX co ¢Tporont 
3aKOHOMepHocTbio. Kaxwkmylo ceKyHAy paclazaeTca OMHHAKO- 
Banh MOH aTOMOB jaHHOrO pafvOaKTHBHOTO 93JIeMeHTA. 
Y OHMX palWOaKTHBHbIX BelllecTB 60Ible, y MpyrHx 
MeHbile. ITO WaeT HAM 3aMeUATEJIbHYIO BO3MOMKHOCTH OMpe- 
ReATb, KOra B MpOUIOM MponCcXonHAH Ha Semse Te HIM 
MHbIe cOObITHA. Kak 9TO BemaeTca? 

Mb yxxe TfOBOpHIH ® TOM, 4TO B aTMOCdepe SemuH 
Bcera HM€e€TCA HEKOTOPOe KOJIHYeECTBO yIVIeKHCOrO Ta3a, B 
COCTaB KOTOPOrO BXOZHT paHOaKTHBHbIH H30TON yrveposa. 
B atmocdepe Semin HaXOZATCH COTHH MHJHapOB TOHH 
yriekucioro ra3a. MW scerfa HeKOTOpand 4acTb ero — pasHo- 
aKTHBHA. 

YIVIeKHCIbIM Ta3 — MHUla pacteHul. BmMecte c aTOMaMy 
OObIUHOrO yrulepoda B pacTeHuA NoMmazawT UW UX HeYCTOHYH- 
BhIe «6JIH3HELbIy — ATOMbI pawHOaKTMBHOTO yruiepoya. A u3 
PpacTeHHH OHH TepeKOYveBLIBaIOT B OPfaHH3Mbl 2MKHBOTHBIX. 
Vs Bot uToO np 3TOM cyulecTBeHHO. [loka pacTeHHA HM XKHBOT- | 
Hble 2KHBbI, MOKa OHH MIHTAIOTCA, OTHOCHTeIbHOe COMepxKaHHe 
MeYeCHBIX PaNHOAKTHBHbIX aTOMOB yrviepowqa B HHX He 
MeCHACTCA — B3aMeH pachafalollHxcA ATOMOB B OpraHH3M 
MOCTyNaloT BCe HOBbIe H3 aTMOCHepHl. 

Bbl MOKeTe B3ATb, HallpHMep, mO060e pacrenne, re Obl _ 
OHO HH pocJlo, — MW B KaKZOM rpaMMe yrviepowa, comepxKa- 
uleroca B KileTUaTKaX pacTeHuA, OyteT HaHAeHO OHO H TO 
Ke KOMHUYECTBO pannoaciuaune aTOMOB — OKO/IO 50 MHJIE- . 
apOB. 

Ho BOT pacTeHHe HAM *KHBOTHOE snoriGaee Tloctymue- 
HHe pagvOaKTHBHOrO yraepoda Mpekpamaetca. H c sroro 
MOM@HTa YHCIO HEYCTOHYMBLIX ATOMOB B MEPTBbIX OCTAaHKAaXx 
OpraHv3Ma HauHHaeT YMCHbIUaTbCA HW YMCHbIUATbCA 3aKOHO- 
mMepHo. Uepes Kaxkabe 5600 met 4HCIO MeUYeHBIX aTOMOB 
y6aButca BaBoe, yepe3 11200 NeT—BYETBEPO, yepe3 16800— 
B 8 pa3 uT. OZ. 

Bo3HHKaeT BO3MOXKHOCTb MO COREPKAaHHIO PaHOaKkTHB- 
HOrO yruiepowa B ApeBHUX OCTaTKaX MKMBOTHBIX HM pacTeHHit — 
OmpeleiaTb —H ONpeweIATb Cc O0%bIOH TOUHOCTBIO — 
BpeMA UX CMepTH. Take «yrepOZHble YacbI> OKa3aJIHCb 
OYeHb MOJC3HBIMH WIA aPXeOMOFOB HM UCTOPHKOB. | 

B My3eaX MH¥pa XpaHHTCA HeMaslO pa3M4HbIX OCTATKOB | 
npesuoctu. Bospacr MHOrHx H3 HUX OMpegweneH No pa3HbIM | 
I[pH3HaKaM JIMUIb NpHOusuTeMbHO. Telepb 3TOT BO3pacT 
MO2KHO IIPOBepHTb, YCTAHOBHTb TOpa3szo TOUHEE, 
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H3 MOrHbl OAHOTO H3 erumeTCKHX cbapaOHOB OT Jafbu 
Ob B3AT KYCOK MepeBa. ApxeowOorH OWeHHJIH efo BO3pacT 
B 3/50 ner. [locme storo B3AHCb 3a eto du3uKu. C no- 
MOUbIO C¥eTUHKAa ObIIO ONpeseecHO, CKOJIbKO MeUYCHBIX 
pawvoOakTHBHbIX HeEBHAMMOK OCTal0Cb Ha rpaMM yruaepona B 

—~ApeBHeM KyCKe JlepeBa; CPaBHUB 3TO C TEM, CKOJIbKO HX CO- 
JICPXKHTCA B CBEKecpyOJIeHHOM MepeRe, PaCCuHTaJH, YTO BO3- 
pacT JatbH u3 YrpoOHHubl apaoHa COCTaBIAeT OKOJO 
3620 ser. 

B mpyrom mecte 6bl MpoBepeH paHOaKTHBHbIM MeTO- 
OM BO3PaCT OCTATKOB CTBOJIa ceKBOHH 1. Cuntaocb, 4TO e- 
peso Oblio cpy6eHo 880 meT Hazan. PanuoakTuBHoe H3Me- 
peHve yTOYHHJO 3sTy MaTy — AepesBo norn610 930 meT Hasad. 

He tak faBHo B CospetcKkom Coto3e Obl onmpeneieH Ta- 
KHM Ke IlyTeM «BO3pacT» NaHTeHHOrO B 3eMJI@ MaMOHTA. 
Meuenble HEBHAMMKH, O6HapyKeHHble B eTO KOCTAX, paccKa- | 
3aIH, UTO MAMOHT MpowexKal B 3eMe oKOJIO 12 THICAY eT. 

«YIrIepOMHble 4Yacbl> atoT NOpoH coBeplIeHHO CKa304- 
HbI€ BO3MOMKHOCTH MyTeLlecTBeHHHKaM TIO MpOlIOMy Semin. 
Bo ®panuuuv B OAHOH H3 Newlep Obita OOHapyxXeHa CTOAHKA 
peBHero uemoBeKa; ObIIH NalmeHbl K@aMeHHbIe oOpyHA 
Tpyla, MouycropeBuiee TOMIHBO KOCTpOB. YueHbie pelHJIH 
IipOBEPHTb C MOMOLNbIO HOBOrO MeTORa OOYTVIMBLIHeCA BeETKH 
H3 ApeBHero Kocrpa. OnpezeauB B HUX COZepKaHHe palHo- — 
AKTHBHBIX aTOMOB yrviepoda, OHM CKa3aJIH: HallH MaseKue 
IIPe€eQKW KHIM 30ecb OKOIO 15500 eT Ha3aq, Nocwe sTOXxH 
Besukoro oleqeHeHHA 3eMIH; HMeCHHO Tora B Melepe ro-- 
pew KoctTep! 

Ho oco6eHHo WIMpOKO H MHOrToOOpa3HO TIpHMeHAIOTCA B 
Hayke WH TeXHHKe B Kau¥eCTBe MeCYeHbIX ATOMOB HCKYCCTBEH- 
Hbl€é PaMvOaKTHBHble H30TOMbI. TpyHO paccKa3aTb O BCex 
-BO3MOXKHBIX IIPHMCHEHHAX TAKHX aTOMOB. Onn cTaJH Telepb 
MOryLUeCTBeEHHbIM OPpyAHeM HCCJIeMOBaHHA BO BCeX Tex O6a- 
CTAX HayYKH HW TeXHHKH, rhe Melo kKacaeTcH OOHapyKeHHA 
BeELUECTBAa, H3YYeHHA MpoweccosB ero MpeppauleHvA Hu Nepe- 
MBYKeHHA. 

Kak H3BeCTHO, CBOHCTBa J10060r0 MeTaJJIHYeCKOrO CIaBa 
CHJIbHO 3aBHCAT OT B3QHMMHOFO PaciOMOKeHHA BXODALIHX B 
Hero aTOMOB. [IpHMeHAA MeUeHbIe aTOMbI, MOMKHO HaMIADHO 
BUAeTb, Kak pacmovlaraiwTcaA B CMviaBe aTOMbI Toro WIL 


—— 


1CekBOHA— pom PpOMaHbIX XBOMHbIX RMepeBbeB; HEKOTOPbIe 3 
HHX OcTHra1oT BeicoTH 150 MmerTpos. 
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HHOro aeMeHTa. Jia 9TOrO MPH H3FOTOBJeHHH B CiaB 
BBOJAT Me¥eHbIG aTOMH OAHOFO HS S/IeEMeHTOB, BXOUAWHX B 
ero cocTaB, HampuMep MeueHble aTOMbI cepHl. Ecru Tellepb 
K rlaqKOl MOBepXHOCTH KycKa CiimaBa MpHJOKUTb Ha HEKO- 
Topoe BpeMA oToMMAacTHHKy, 3aBepHYTyIO B YepHylo 6y- 
Mary, TO mMocnwe mposBeHua Ha dorTommacTHHKe 6yayT 
BHJHHI MeCcTa pacirovioxwKeHuA CepHl. 

Meuenbie aTOMbl LaloT BOSMOKHOCTb H3YYaTb CTPyKTYPy 
MeTAJWIOB BO BCeX MOApOOHOCTAX, a 3TO HMeeT OVeHb OOVIb- 
woe 3HaveHHe JIA yipaBsieHvA TaKHMH IIpolleccaMH, Kak 
gaKalika H OTIYyCK MeTalla, QA H3yYeHHA Me€xaHHsMa 
CBapKH, JIA CO3MaHHA HOBbIX MAapOK CiWaBoB HM T. J. 
Hanpumep, MeveHbIe aTOMbI NOMOTVIH pellHTb OYCHb BaxK- 
HYIO IIPOH3BOZCTBeHHYIO 3aa4yy — CO3HaTb WeHHy!lO Kapo- 
MIpOUHYIO CTAIb, KOTOPad pHMeHAeTCA B MapOBBIX KOTIAX H 
TypOuHax, paOoTaiollHx Ha MeperpeTOM Mape BBICOKOTO WaB- 
JICHHA, B P@AKTHBHHIX ABHTaTeAX MH Ap. | 

Jina coKpalliieHua MpoAOsKUTeMbHOCTH M1aBKH B MapTe- 
HOBCKO# NeuH 6obuloe 3HAYeHHe HMeeT yCKOPeHHe Mpollecca © 
O6pa3s0BaHHA Waka, KOTOpPbIM OWMIaeT CTaIb OT BpeAHbIx 
npuMecel. Kakoli nopaoK 3arpy3KH PyAbl WH HSBeCTHAKA B 
neub yume cero oGecneyHT ckopeliiee o6pa30BaHHve 
XKUNKOTO WlakKa? OTa Helerkad 3agaya peillaeTcn Cc MO- 
MOLIbIO MCYeCHBIX aTOMOB. B pa3sMuHble CHOW PyAbl HW H3- 
BeCTHAKAa BBOIAT MeYCHbIe aTOMBI KaJIbIHA, 2xKese3a HM Coc- 
(bopa, pasiMuaioulMeca Mo xapaKTepy cBoero HG/IydeHHA. 
Tlocne Toro KaK B [Heub 3aHBaIOT 4YryH, NpOK3BOAHTCA 
or6op mpo6 uwiaKka. [lonpnenHHe B HEM PpaZHOaKTHBHBIX aTO- 
MOB yKa3bIBaeT Ha TO, YTO YaCTb PYAbl H M3BeCTHAKA, B KO- 
TOpyio OH BBeJeHbI COOTBETCTBYIOWHe MCYCHBIe aTOMBI, 
yxKe paciimaBuiacb, C MOMOUIbIO palvOakTHBHOrO KoOaJibTa 
u3yUaeTCA XapakTep JBHXKCHHA X%KHAKOM CTadH BO BpeMaA 
- TW1aBKH. | | 

 Bovsipliyio pOvib HrpaeT MpHMeHeHHe MeC4eHBIX aTOMOB IIPH 
ONpemeieHHH MpoOueHTHOTO ComepxKaHHA XHMMYECKHX SEMECH- 
TOB B Pa3vIMYHbIX CMECAX, B OCOGeHHOCTH eC COMepKaHHe 
3JIEMeEHTOB HHYTOKHO Masio. PaqwoakTHBHbIH MeTOX MaeT 
-BO3MOXKHOCTh O6HAPYKHTb DICMeHT B CillaBe HAH pydHe, 
KOrga ero comepKaHHe COCTABJIAeT BCeETO MHJIJIHOHHY!O JOJIIO 
mpouenta! Kpome Toro, MeYeHble aTOMbI NO3BOMAIOT MPOBO- 
MTb XMMHYCCKHH aHaNM3 3HAYATeM_HO TOUHee M ObicTpee, a 
9TO OUCHb 4UaCTO HMeeT KPaline CyWIeCTBeEHHOe 3HaAYeHHe AIA 
KOHTPOJA PpaSMHYHbIX TEXHOJOFHYeCKHX MPOMeccos. 
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Oco6eHHO WHpoKoe HM WeHHOe MpwMeHeHHe MeueHbie 
AaTOMbI HaXOZAT B OHOJIOTHH MpH H3yYeHHH XXH3HH >KMBbIX 
OpraHH3MoB. 

Kak M3BeCTHO, BC€ 2KH3HeHHbIe Mpolecchl, coBepiaio- 
IUHeECA B MKHBBIX OPfaHH3MaX, CBA3aHbl C YyCBOeCHHeM MuTAa- 
TCJIbHbIX BeEWleCTB, C HX JBHKeHHEM H MpeBpauleHHAMN B 
OpraHH3Me, WIM, KAK TOBOPAT, CBA34HbI C OOMCHOM BeLIeCTB. 
Ho Kak MpociequTb 3a aTOMaMM TOrO HIM MHOFO BeLecTBa, 
MonmaBuero B OpraHH3M? Kak y3HaTb, HallpMMep, B Kakoit 
OpraH NonamaeT OoublWe BCero 2xKeNe3a HIM dbocdopa, KOTO- 
pble Mbl IIpHHHMaeM c NMueH? Kak Jonro 3anepKuBalOTCA 
B OPfaHH3Me pa3vIMYHble MHTATeJIbHble BELECTBA HIM JeKap- 
CTBO? 

Elle COBCeM HeXaBHO Takad 3aqaua Oblla MOUTH Hepa3- 
pewimMou. Ho Bot B pacnops»xeHHH yUeHBIX NOABHAHCb Me- 
YeHbI€ PalWOaKTUBHble ATOMbI, NOABHJIaCb BOSMOMKHOCTH CuJle- 
HUTb, H CI€MHTb OY€Hb NOAPOOHO 3a BCeM, YTO MPOHCXOZUT 
B 2KHBOM OpraHH3Me HEBHAMMO JWIA HaIMXx raz. 

UroObl acHee MpexcTaBuTb cee, KaK MeUeHbIe aTOMBI 
MOMOraloT CJICAHTb 3a TAaKMMM TipoweccamMu, MpuBexzeM Mpr- 
mMep. UTo6b!l y3HaTb, KaK «IyTellIeCTBY!IOT»> B OPraHH3Me aTOMBI 
HOMa, B OPraHv3M BBOAAT HO, K KOTOPOMY MIPHMeLUIMBAIOT 
HEMHOFO HCKYCCTBEHHbIX PaTHOaKTHBHbIX aTOMOB 93TOFO 31e- 
MeHTa. Ilomazaa BHYTpb OpraHH3Ma, MeyeHbIe aTOMbI Hosa 
MpOROMKAalOT H3y4aTb aTOMHy10 SHepruio. Ilo 3Tomy mpu3- 
Haky MX MOMKHO OOHapyxKuTb. Tip momomn cuerauKoB 
MOMKHO Jake yCTAHOBHTb, CKOJIbKO HM@HHO HaXOJHTCA Meue- 
HbIX aTOMOB HO2a B TOM WIM Apyrom oprane. A y3HaB 9TO, 
Mbl MOXKEM PellHTb, KaK BeyT ceOA B OpraHu3Mme H BCe Apy- 
rue aTOMbl Hola. Betb Mo CBOHM XHMMYeCKHM CBOLCTBaM 
PaNvOaKTHBHble ATOMbl HHYEM HE OTJIMUAIOTCA OT OODIUHEIX, 
HepawOakTHBHHIX aTOMos. Ilonagaa B OpraHH3M, BCe aTOMBI 
MOa KaK MeU¥eHBIe, TAK H HEMeYeHbI€ BeyYT ceOa OHHA- 
KOBO. TakHM OOpa3oM, eCJIM B O2HOM H3 OpraHOB OKa3aJIOcb - 
Oolbile BCerO paZMOaKTHBHBIX MeYeCHBIX ATOMOB, TO 3TO 
O3HauaeT, YTO B TOM Ke OPlane CKONWIHCh HU HepaqvOaKkTHB- 
Hble, OOBIYHbIe ATOMBI HOMa. Take WCCAeLOBaHHA NoKa3aH, 
UTO NPHHATHLIH BHYTPb HO CKOMMAeTCH TaBHbIM O6pa30M B 
OOaCTH ULMTOBHAHOH Kele3bl, y ropTaHu. 

Murepecuble pe3yibTaTbl ObIIM MomyyeHbl, Kora yueHbie 
CTaIH H3y4aTb C NOMOLIbIO MCYEHBIX ATOMOB, Pe HW Kak pac- 
MovlaraeTcA B OpraHH¥3mMe yenoBeka docdop. Oxa3aocp, 
ITO MpHHATHIE BMeCTe C NHUeH PaHOaKTHBHble aTOMbIl cpoc- 
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cbopa MocTyMatoT r1aBHAIM O6pa30M B KOCTH. Takum o6pa- 
30M, (bocbop, KOTOpHIi ABAeTCA HeOOxOLHMOH COCTaBHON 
yacTbiO Halllero cKemera, B KocTax GecnpepbiBHO OOHOB- 
JIACTCA: B HUX MOCTOAHHO MOCTyMaeT HOBLIN chocdop, a CTa- 
phi BhIOpacbiBaeTca, 

Mochop BXOLUT B COCTAB KpaCHbIX KPOBAHBIX WapHKOB. 
Baoaa B OpraHH3M Me¥eHbIe aTOMbI Socdopa, MOKHO H3y- 


88 Cpe | 
Poa 
te 


= 





Puc, 56. Cuetunx Tefirepa-Mionmepa perucTpupyeT HaKkonvie- 
HH¢ PpaAHOHOAa B WHTOBHZHOH mKevese. 


YaTh JBYxKeHHe KpOBN B opraHu3Me. TakHMH HCC/eM0Ba- 
HHAMH OblIO HaleHoO, uTO KPOBb, MepeHTad M3 OMHOTO OP- 
raHH3Ma B Apyrow, ycBaHBaeTCH HOBbIM OpfaHH3MOM He 
cpa3sy: Ha 9TO HeOOxXOMHMO He MeHee Tpex mueh. Merton me- 
NeHLIX aATOMOB MO3BOJIH 3arIMHyTb BHYTpb BaxkHeliuero 
opraHa — Mo3ra, He Hapylliad erO KM3HEAeCATEDHOCTH. 

Hawn yyeHble MpOBOAAT OovIbIMe HCC/IeEMOBaHHA C Me- 
YeHBIMH aTOMAaMH B OONacTH H3y4eHHA HU JICYeHHA pa3JIH4u- 
HbIxX Oome3HeH. PamwoOakTHBHble aTOMbl MO3BONAIOT A3y4aTb, 
HACKOJbKO XOPOUIO yCBaHBaeTCH OpraHH3MOM JI€KapcTBO, 
MpHHaToe GombHbim. Meuyexbie aTOMbl, BBEXeHHbIe B COCTAaB 
JIeKapCTBa, Jal0OT BO3MOXKHOCTb Bpady BHUeTb, Ha KaKkoe 
BPeMA 3aep2xKHBaeTCA B OpraHH3Me JleKapCTBO, B KaKUX Op- 
raHax OHO CKallJIHBaeTcA. 

Ha Bcecorw3How MpOMbILIJIeHHOM BbICTaBKe MO?KHO YBH- 
fleTb HHTepecHbIM MpHOop — yHHBepca/IbHbi panuvorpad. Ox 
flaeT BOSMOXKHOCTh OMpeleMHTb, C KaKOH CKOPOCTbIO JBH- 
*KeTCH B OpraHH3Me KPOBb, KaK ObICTPO BCACHIBaIOTCA pas- 
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JIMMHBI€ BEWCCTBa B KeyAKe H KHIUKaX, B KaKHX OpraHax 
HakamWIMBaloTcd Ppa3vIHYHble BeleCTBa, MoMaBluue B opra- 
HH3M. B KaYecTBe MeYeHBIX ATOMOB 3eCb HCIO/Ib3y!IOTCA 
O6bIYHO aTOMbI paqvoakTHBHoro HaTpHa. 

Bo36yQuTeMAMH MHOTHX oOMacHBIx 3a60eBaHHil ABAAIOTCA 
MeIbYaHWne CylwlecTBa — Bupychl H MHKpOOEI. Uto6nt 6o- 
POTbCH C HHMH, OY€Hb BaMKHO 3HATb, KAK 93TH Bos6yAuTeIM 
BELyYT CeOA B OpraHH3Me, Kak OBICTpO pasMHOKaoTcA, rue 
CKalluBalorca. Jla sto Wen yuenbie cranu HCnOwb30BaTb 
MC4eHbI€ BHPychl. Caeqa 3a MOBeNeHHeEM TAaKUX BHpycos, 
MOXKHO Y3HaBaTb, Kak BeTyT ce6OA HM BCe OCTaJIbHbIe, HeMe- 
weHble BO3OyauTeIH GomesHu. MeTuTb pakvoakTMBHBIMH aTO- 
MaMH MOKHO HE TOJIbKO BHpyCbhl, HO M OakTepHu Hu axe 
HaC€KOMBIX — TI€PCHOCYHKOB 3a60eBaHHH, BpewuTeeh cenb- 
CKOrO xo3HHcTBa. Tlonb3yacb 3THM MeTONOM, MO2XKHO, Halpu- 
MCP, GICHHTb 3a UBMKCHHEM Pa3JIMUHbIX NapasHToB BHYTpH 
OPraHH3Ma, BURT MYTH ABHKCHHA JIMYMHOK-BpenuTere B 
NOUBe, YCTaHaBIHBaTb, Kak ObICTpO H adeKo pacipocrpana- 
}OTCH Pa3JIMYHble BPeTHble HaceKOMBIe. C MOMOLNbIO MeCYeHBIX 
aTOMOB paspaOaTbiBaloTca Tenepb ¥ cnocoOnl 6opb6n! C Bpe- 
RUTeAMH, 

MeveHble aTOMbI MOMOTIN pa3pelluTb PA BaXKHbIX BO- 
IIPOCOB, CBH3QHHbIX C KH3HbIO pacteHut. Jlo HegaBuero 
BPEMEHH CYHTAIOCb, YTO yreKHCMOTAa, Normowlaemasn pacte- 
HH€M M3 BO3Ryxa, paculelseTca B HEM IIpH NOMOLIH coul- 
HeuHOro CBeTa Ha yriepod 4 KHCOpon, Mpvuem yraepog uc- 
MOMb3YETCH PAaCTeHHEM JIA CO3MAHHA yreBoRoB (KpaxMasa, 
caxapa WM Ap.), a KUCMOpod BbiqenmeTCA O6paTHO B BOSmYX. 
Tako mpouecc Ha3piBaetTca coTocuHtesom. Metogzom meue- 
HbIX A@TOMOB ObIIO YCTAHOBIeHO, YTO B elcTBHTeNbHOCTH 
YPI€KHCOTA YCBAMBaeTCA PaCTeHHeM LWeAHKOM, a KHCOpOL, 
BbINeAeCMbIM B aTMOcdepy, pacTeHve GepeT H3 BOJKI, KOTO- 
py!0 OHO NomyyaeT 43 NOYBbI. Oka3aocb, YTO KOpPHH pacrTe- 
HHH OepyT H3 MoYBbI HM yraeKMCMOTy, NepeaBas ee cTe6mAM 
H JIMCTbAM, Te OHA yCBaMBaeTCA pacTeHueM. IToT mpouecc 
HPOTEKa€T HaCTOMbKO ObICTpO, YTO yxKe yepes HeCKOMbKO 
MHHYT Nocie Toro KaK B KOPHH HauHHaeT MOcTyNaTb yrue- 
KHCJIOTA, COMep Kalan palWOakTHBHbI yriepou, B JIMCThAX 
pacTeHHA OTMe4aeTCH pawwoakTHBHOe Uu3y4eHHe, 

OTOT (PakT HMeeT HEMaNOBaxKHOe MpaKkTHYeCKOe 3Haue- 
Hue. Tenepb pW MOMCKaX Ay4IMX cnoco6oOB KOpHeBoro ME- 
TaHHA YUMTHIBAIOT, YTO pacTeHWe Mo/lyyaeT HeOOxonuMyt10 
CMY YIM€KHCIOTY C ABYX KOHIOB— 4epes MMCTbA UM Yepe3 
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KOpHH. Tak OTKPbIBaIOTCA HOBbIe MYTH K NOBBIWIEHHIO ypO- 
*KaHHOCTH. 7 | 

: Meuenble aTOMBI NOKa3sasiu TakxKe, YTO MPH (oTOCHHTe3e 
B Tele pacTeHHa O6pasyloTcA He TOMbKO yrieBOZbl, HO H 
OeJKH. 

Bcem u3BecTHO, Kakoe 3HaveHHe id MOBLINIeHHA YPO- 
*Kalinocty wMeeT HaydHO ipaBHJIbHOe yno6penHe MOuBEI. 
Korma Ke, B KaKHx Cayyadx BHECCHHOe B MOUBY yno6peHHe 
OymeT ycBoeHO pacTeHHeM dlyullle pcero? Kaxue yoOpeHua 
qyutie BCerO MpHMeHATS DA MUeHHIBI, aa KaptTodes, 
yuan KyKypy3bI? Meuexbie aTOMbl OTBedaloT Ha 9TH BaxKHble 
JIA CebCKOXO3SAHCTBEHHOM MpakTHKH BONpOCh © 6obwO0K 
TOUHOCTbIO. 

Hosni cnoco6 Hay4HOro McCeMOBaHAA MoKa3ad, HallpH- 
Mep, UTO WIA xOMmYaTHHKAa yno6peHve Jyulle BHOCHTb 
BMeCcTe ¢ CeMeHaMH; YTO KyKypy3a H KleBep XOpOWlo ycBaH- 
naloT (ochop Mpa MecTHOM BBeeHHH yHoOpeHuaA HW xyxKe — 
lIpH pasOpocHoM. — ? 

C MOMOULbIO MeYeHEIX aTOMOB yaslOCb y3HaTb, CKOJIBKO 
octbopa GepeT pacTeHwe “3 NOUBbI H CKOMbKO —— H3 yno6pe- 
Huu. OMbIThl, MOCTABJIEHHBIe C MIUeHHUeH, MaiH, HanpHMep, 
Tako pesy/bTaT: NepBbie WBe—TpH HeeJH nmeHHla MOUTH 
Becb docdop, HeOOxOnuMBIM eH Aa pocra, 6eper u3 yoOpe- 
Hua. 3Satem sce Oonblie HawHHaeT NOCTYNAaTb dbochopa H3 
noupel. K.KoHUy BTOpOro MecALla B pacTeHHe NocTyMaeT YE 
riaBHEIM o6pa30M MOUBeHHEIA docdhop. Tak xe BeweT ce6a 
vu Kykypy3a. SHauHT, MMeHHUy HW KYKYPysy BLITOMHO NOl- 
KapMAMBaTb cynepdocpaToM TOIbKO B HepBoOe BpeMA HX 
paspuTua. B oTiMuHe OT HAX KapTodesib XOPOWO yCBaHBaeT 
yloOpeHve H B paHHHH MepHor cBoelt 2KH3HH HW B NOSLHHH. 

CyulecrsyeT Tak HasbiBaeMBbId MeTOL BHeEKOpHeBOH M0L- 
KOpMKH pacTeHHi, OgHakO JO. HewaBHerTO BPeMeHH yueHbie 
H TipaKTHKH CeJIbCKOTO XO3AHCTBA He 3HaJIH, HACKOJIbKO XO- 
pollo ycBaHBaeT pacTeHHe ynoOpenne, HaHeceHHoe B BHE 
pacTBopa Ha MOBePXHOCTb JHCTbEB. AToMHan 2HeprHua panvo- 

_ aKTHBHBIX aTOMOB NOMOMIa PeWIHTb STOT BaXKHbIM BOMpOC. 
Oxa3al0cb, ITO TaKOH cMoco6 NOAKOpMKH pacTeHHi BO MHO- 
rux cayuaax ropa3zo Gonee stppekTHBeH, YeM BHeCeHHe 
yloOpeHua HeMOcpeACTBeHHO B MOUBY. 

Meuennie HEBHAMMKH Goctopa packpbliv ODHY HHTepec- 
HyIO TaHHy H3 %KH3HH JEPeBbeB, O KOTOPOHM paHbille He MONO- 
gpepau. Oxa3bipaeTca, YTO KOPHH 6OJIbDIHX DepeBbeB, Ha- 
npuMep y6op, cpactaloTca MexKAy co6of Ha o4eHb Ooub- 
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IUOM PacCTOAHMH Apyr or Apyra. B pesyabtate muoro le- 
P€BbEB OKHBYT KaK OHH Opranu3m. VV cront 3a6oneth OL- 
HOMY MepeBy, Kak Ooe3Hb ObICTPO nopakaer u wpyrue. 

_ Hisyyenve o6mena semectp y C@JIbCKOXO3AHCTBEHHBIX 
*KHBOTHBIX UME€€T CTOJIb KE BaKHOe 3HAYeHHe, UTO Y y pac- 
TeHHH. M 3necbh panuoakTMBHLIe aTOMbI OKA3bIBaloT YeJIOBeKy 
HEOUCHHMY!O TIOMOWb. C 4X MOMOLIbIO MO KHO MOUTH 
HaTIARHO CCNHTb 3a TEM, KaK yCBaMBaeTca B OpraHH3Me Ta 
HIM HHan Mula, C KaKOH CKCPOCTbIO NHTATeAbHBIE BeLIECTBa 
onatawoT B KPOBb MH B pa3vIM4Hble opraHb, wT. 2. A ato 
AAT BO3MOMKHOCTh OBICTPO HaXOLUTb NYTH yBeIMYeHHA IIpo- 
AYKTUBHOCTH KHBOTHDIX. 

O6bIuHO pH TaKux HCC€LOBAHUAX MKHBOTHOTO KOPMAT 
NHUIeH, Comepxkaleli B cBOeM coctape MeCYeHbIe aTOMBI 
KaKOrO-J1HOO 3IeMeHTa. 

Cea TakKuM O6pa3om 3a NepCABHKEHHeM MMLUIM B Opra- 
HH3ME, YYCHbIM YAaJIOCb Y3HATb, YTO MUTATeIbHbIE BeulecTBa, 
NPHHATHIC C NHWeH, HLYT B NepBy1o ouepewb Ha NocTpoenue 
TKaHeH, a BeLlecTBa, H3 KOTOPBIX TKaHb paHee cocTos.ia, 
pactafalotca, MaBat opranu3my HEOOXONHMy!o SHepruio. 
Tak Obio orBepruyTo CTapoe MpeACTaBJIeHHe O TOM, 4TO Be- 
INECTBa, M3 KOTOPbIX CTPOATCH TKAHH, OCTAIOTCA B opraHu3Me 
foroe Bpems. B xelcTBuTenbHOCTH BCe 3TO OKa3aJl0Cb He 
Tak. Meyenpie atompl NOKAa3aJIM, HalIpHMep, 4TO 3a 8 qHeLt 
NOJOBMHA OeKa MeyeHu co3qaeTcA 3aHOBO — 73 NM, mMo- 
cTyNatolleH B OpraHH3M. «O6HoBASIOTCAY B OpraHH3mMe u 
MBIWbI H KUPbI. Kak yoKe TOBOpHIOCcb, He ocTaloTcsA HeH3- 
MCHHbIMH ake Halli KOCTH. 

CyHTal0cb, 4TO CKOPJIyla AMM OOpasyetca u3 KanbunG, 
KOTOPbIH MOCTyMaeT B KPOBb HENOCPeCACTBEHHO H3 Nuun, Me- 
vCHBI€ §=aTOMbI KaJIbUHA OMpoBeprau 93To peAcTaBlenune. 
OKka3aslocb, 4TO auuHaA CKOPJIyla CTPOUTCAH 3a cueT KocTei{ 
KyPHUBI. Sa OBa Mecaua y Kyp-HeCylleK NOUTH NOMHOCTHIO 
OOHOBJIAeCTCA BeCb KOCTAK! 

Meueuble aToMbl c ycrexom NPMMeHAIOTCA Temepb B mye- 
JIOBOACTBE, B PbIOHOM XO3SHHCTBe, B pa6ote no OTOOpy HOBBIX, 

4YUWIHX COPTOB pacTeHHit Hw BO MHorux APYrux OTpacsax 
C€JIbCKOXO3AHCTBEHHOTO Mpou3BogcTBa. Oun MOMOraloT pa- 
OOTHUKAaM CeIbCKOTO xXO3AIicTBa HCKaTb BepHble HW OBICTpHIe 
NYTH K NOJYYCHHIO BBICOKUX, YCTOMYHBEIX ypoxKaeB, MOBBILe- 
HHIO TIPOAYKTHBHOCTH XKHBOTHBIX. 

TaxkoBbl Jlaleko He nomHbe BO3MOMKHOCTH HOBOrO BbIalo- 
Meroca CpeAcTBa HayyHoro uccneqOBaHua —— MeTOHa Meue- 
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HBIX aTOMOB. HoBad aTOMHaa TeXHHKa CTaHOBHTCA Ye B 
HAH DHMH OCHOBOM, Ha KOTOPOH OCYUecTBIAeTCA TeXHHME- 
cKHi mporpecc Bcex oTpacueH HapodHoro xo3aiicraa. Mccste- 
WOBaHHA, OCHOBAHHbIe Ha JOCTHxKeHUAX aTOMHOH (Du3HKH, 
BHOCAT rlyGOKHe H3MeHeHHA BO MHOrHe Hay4Hble nmpeicTaB- 
NeHAA, OTKPHIBAIOT HOBble MYTH B HaykKe, a 3TO CKa3bIBAeTCA 
WH Ha MpOW3BOCTBE, Ha efO COBeEPIWEHCTBOBAHHH. 


3AKJIIOUEHHE 


bl BCTYNHIH B HOBBIH BeK, BeK ATOMHOM 3HEprHH, KOTO- 

pbiii OTKPbIBaeT Tepe COBETCKHM HapOJOM HeorpaHi- 
ueHHbIe BO3MOMKHOCTH Mporpecca Bcex OOslacTeH MKH3HH, yBe- 
MMNeHHA O6<ulecTBeHHOrO OoraTcTBa. Y2xe ceHuac TPyAHO Te- 
PeYHCIUTb H MpeMCKa3aTb BC@ BOSMOKHBIC MYTH lIpHMCHCHHA 
9HeEpruu aTOMHEIX agep. Hevbaa COMHeBaTbCA B TOM, 4UTO 
6nuxKaliuiue Tosbl NpHHECyT HOBBIe, elle Gomee 3aMeuaTedIb- 
HbIe OTKPLITHA HW AOCTHKeHHA B OONACTH NOJTyYeHHA H HC- 
MOb30OBaHHA aTOMHOM sHeprau. ATOMHAA SHeprHuA, 3a MHP- 
Hoe TIpHMeHeHHe KOTOPOM BeLeT 6opp6y Copetckuh Co103, 
MO3BOuIMT ObIcTpee pelllaTb BeJMYeCTBEHHbIe 3aadd Aavib- 
HeHlWero pasBHTHA HapOAHOTO XO3AHicTBa Halle CTpaHbl. 


YKH3HeEHHbIC MHTepechl BCerO YeIOBEYeCTBA Tpe6yloT pe- 
WIeHHA MpOOMeMbI 3allpellleHHA ATOMHOTO OPpyKHA. Cyeiatb 
HeEBO3MOXKHEIM HCMOMb3OBaHHe BeAHKOFO OTKPHITHA YeMOBC- 
yecKOrO pa3yMa — aTOMHOH 9Heprun — AIA WeneH Macco- 
BOrO YHHYTOXKeHHA MHPHOTO HacesleHHA, paspyWeHHA 60u1b- 
MX TOPOMOB — WeHTPOB MPOMBILVIeHHOCTH, KYJIbTYPbl H 
HayKH — TakoBa 3afa4a. 

Coserckuii Hapog, cTpemutca K addekTHBHOMY PeleHHIO 
sto 3amauv. B Halle cTpaHe co3faHbl BCe yC/IOBAA AA 
BCECTOPOHHErO H MMOMOTBOPHOTO pasBUTHA Hayku, JOCTHKe- 
HHA KOTOPOM CJlyKaT HapOAy, MAPHOMy Pa3BUTHIO MPOHSBO- 
IMTeIbHBIX CH, BEIHKOMY ely CTPOHTeIbCTBa KOMMYHHSMa. 
Ilo pyKOBOACTBOM KoMMyHUcTHYecKOH mMapTuH Hu CoBeT- 
CKOFO [IpaBHTebCTBa Halll yYeHble yCielwHO pelllaloT 3a- 
qauy — 3aHATb MepBoe MeCTO B MupoBoH HayKe. OO 3TOM 
APKO CBHJETEIbCTBYIOT yCMexH B NOYYCHHH aTOMHOH 3Hep- 
THH, JOCTHTHYTbIe COBETCKOH HayKOH. 


Arpeccupunie Kpyrv CILIA emule He Tak 2aBHO NowaratH, 
uTO y HHX HMeeTCH Oe3yCOBHad MOHONOJIMA Ha aTOMHOe 
opyxve. JlaxKe HavOoee TaibHOBHAHBIC H3 HX B lepBhie 
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TOAb! MOCIe BOHHEI CUTAN, YTO Copetckomy Cows3y as 
NPOUSBONCTBA aTOMHOrTO Opy2KHA MoTpe6yetca no Kpanhen 
Mepe 10—15 ater, a OO/IBLIHHCTBO CYHTAaIO, UTO noTpe6yetca 
ropa3qo Oombule Bpemenu, Ho copetcKue YueHble, HHKeHEDPhI 
M TeXHHKM H BCe Te, KTO HM@Jl K STOMY MpAMOe OTHOIIeHHE, 
ROOWIMCh B KOPOTKHe CpOKH TAaKHX Pe3yJIbTaTOB, KOTOpble 
CBHUNCTCIbCTBYIOT O06  HCKIIIOUHTeIbHBIX BO3MO%KHOCTAX 
CoBetckoro rocynapersa. Jeno nousno RO TOrO, 4TO B Mpo- 
HSBOUCTBE BOLOPOAHOrO OPyXKHA COBeTCKHe TI0AM ZO6uNHCE 
TaKOrO yclexa, YTO B NOMOKeHHM OTCTaIbIX OKa3a/ica He 
Copetckui Coos, a Coeanyenupe Ultatn: Amepuxu. 

Hapogp nauieii CTpaHbl TOPAATCA ycnexaMH coBeTcKOH 
HayKH, OTKPbIBalolleH HOBbIe OFPOMHbIe BO3MOMKHOCTH IIpo- 
rpecca TexHuku. BenuKohw s3acayrofi copercKux YYeHBIX AB- 
MAHETCH BCE pacTylllee HCNOMb30BaHNe aTOMHO 9HEprHH Kak 
B MHTepecax orpaklenua Oesonacnoctu Hawel PogMHb, TaK 
HM B MHPHBIX ILeJAX. 

Ilo ucnomb30BaHMIO aTOMHOL SHEPrHH B MHPHbIX eax 
Copetckuii Co1o3 user BnepetW Apyrux ctpan. Bepuoe noanu- 
THKE yKpellieHHA MApa 4 ApyKObl MEXKAY Hapogamn, Coset- 
CKO€ TOCyHapCTBO BbICTyNaeT MOCAeEROBaTeAbHHIM 6oplloMm 3a 
SalIpeleHHe HCIbITaHHH WH MIPHMeHeHHA BCeX BHXOB aTom- 
HOrO M BOAOpOMHOTO OpykuA, 3a WHpOKOe ucnomb30BaHHe 
STOH MOryyeH CHIBI MpHpOAb HCKMIOUNTeNbHO B MHUPHbIXx 
LLeJIAX. 

Hawe rocyzapctBo oxoTHO eNHTCH CBOUMH MOCTWKe- 
HHAMH B OOaCTH MHpHOrO Np¥MeHeHHA aTOMHOL SHeEprun 
C 3apyOexKHbIMM CTpaHaMH, OKa3bIBaeT uM Apykeckyio, 6ec- 
KOPBICTHY!O MIOMOWb. Takaa momouib CopetcKoro Coto3a 
AaCT MHOTHM CTpaHaM BO3MOXKHOCTb WIMpOKO Ppa3BepHYTb 
Hay4HO-HCCJIeCNOBaTevIbCKHe PaOOTh B O6acTH ANMePHOH bu- 
SHKH, NOJYdaTb Ha SKCM@PHMeCHTAJIbHBIX ATOMHBIX KOTIAaX 
AOCTATOUHOE KOJIHYECTBO PaHOAKTUBHEIX H30TONOB mq uc- 
HOJb3OBaHHA HX B MeQHIMMHe, OMOOrHH HM Apyrux o6sa- 
CTAX HAaYKH HW TCXHHKH, a TaK>Ke MOZPOTOBHTS HayuHEle H 
MHOKEHEPHBIE Kapbl WIA WabHehWero pa3BUuTHA pa6orT no 
MHPHOMY HCMO/b30BaHHIO aTOMHOH 9Heprun. 

B iWeviax WMpoKoro MpHMeHeHuHA aToMHoT SHeEprHu BO 
BCEX OTPaCIAX HapOWHOroO xo3aiictBa CCCP u pa3purus co- 
TpyAHuyuectBa CCCP c apyrumu crpanamu B mene ucnony3o- 
BaHHA AaTOMHOH SHEPrMH B MUHPHBIX eax OpraHH30BaHo 
Paapuoe ynpaBseHne no HCNOb30BaHYIO aTOMHOT SHeEprun 
mpu Copere Muxuctpos CCCP. Baxuyto PO/lb B pa3BHTHH 
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MexkAYHApOAHBIX Hay4HDlx ‘cpageli cbirpaert cosmaHHEt 8 
1956 r. O6beqHHEHHHIN MHCTUTYT ADEPHbIX viccJleqOBaHHH. 

Bee 9TH MeponpuaTua CopeTcKoro lpaBHTevIbCTBa y6e- 
MUTebHO CBHJETeAbCTBYIOT, UTO Coperckni Coro3 mocsefo- 
BaTeIbHO H HacToHunBo BoOuBaeTCca TOTO, uTOObI 3aCTABUTb 
ATOMHYIO SHEPrHlO C/YKUTb YeJOBEKY. 
~~" BenuKoe OcTHKeHMe HAYKH, OTKPbIBaiollee B HCTOPHH 
ueOBeueCTBa HOBYIO Spy, B Hallie cTpane HCNOb3yeTCA 
QA Toro, 4YTO6H aubule pa3BHBaTb counasIHCTHYeCKy!0 
9KOHOMHKY, OGecewHTh BCeM JOAAM CHaCTJMBYIO 2KH3Hb. 
B Hamel ctpaHe HeT HHKaKHX IpemaTcTBHH K JlaJIbHeHWIeMY 
ycilelwHOMy H ObICTpOMy TIPpOABHKCHHIO | Biepex mo 3TOMY 
yTu. BMecTe c TeM MBI BCera NOMHUM 3aBeTbl Halilero Be- 
JIHKOrO BOMAA HU YUHTeNA, OCHOBATEIA KomMyHHcTHYeCKOH 
naptuu u ConetcKoro rocyapcTBa BaagumMupa WMapuya 
JlenuHa O TOM, 4TOObI MOCTOAHHO 6piTtb HaueKy, Oepedb Kak 
3CHHUy OKA OOOPOHOCHOCOOHOCTb Halle CTpaHbl. 

_B crpontespcerBe CoBetcKux BoopyxenubIx Cu [laptaa 
u IIpaputerpcTBo MCxOnAT 43 TOTO, ITO cnoco6hl H @OpMBbl 
COBPeMeHHOM BOHHBI BO MHOTOM 6yHyT OTMHYATECA OT BCEX 
MHHYBIUMX BOHH. CoBpeMeHHaad BOwHa, eCIH ee MMMepHa- 
WUCTH pasBAxyT, SyeT xapakTePH30BAaTbCA MACCOBbIM IIpH- 
MeHeHHeM BOCHHO-BOSAYIHHIX CHI, pasHooOpasHoro pakeT- 
HOrO Opy2XKHA HW Pa3s/IMYHBIX CpeACTB MACCOBOTO nopaxkeHHa, 
TaKHX, KaK aTOMHOe, TePpMOMMepHoe, XHMHNECKOE H 6akTe- 
pHOvorHyecKkoe OpyXKuHe. OnHaKko MbI HCXOAHM 43 TOTO, HTO 
topefimiee Opy2kHe, B TOM HHCHe H CpeACTBa MaccoBoro M0- 
paxkeHud, He yMasimeT pellaioulero SHaYeHHA CYXOMNMYTHbIX 
apMH, (loTa H aBHallHH. Be3 CHIbHEIX CYXOINYTHbIX BOHCK, 
6e3 cTpaTerHyeckon, flaibHei, PpOHTOBOM aBHallHH H COBPEe- 
MeHHOTO BOeCHHO-MOpcKOro (ioTa, 6e3 XOPOWO OpraHHsOBan- 
HOrO B3aHMOMeHCTBHA UX YCNelwHO BeCcTH COBpeMeHHY!O° 
BOMHY HeJIb3A. 3 

Baarofapa mocTosHHbIM 3a60TaM Ilaptuu u [Ipaputewb- 
cTBa 06 o6o0poHocnocoOHOCTH Halleli cTpaHbt CoBercKHe 
BoopyxxeHHble CHJibl KOPCHHBIM o6pa30m mpeo6pa30BaHbl H 
8 KAYeCTBEHHOM OTHOWCHHH MaleKo WarHyiH Bileped OT 
yOrO YPOBHA, Ha KOTOPOM OHH HaxOMMIHCb B KOHME Benukon 
OreyectBeHHOf BotHEI. Bospociiive BO3MOMKHOCTH COBeT- 
cKOll SKOHOMHKY, MperKe Bcero KpyNHble MOCTHKeHUA TAKEC- 
jlo MpOMBIeHHOCTH, MO3BOMMIK NepeBOOPyYKUTb Hallly 
apDMHIO, aBHallHlo H oT nepBokKjaccHoh 6o0eBolH TeXHHKOH. 
Opranusauua BOCK H MOsTOTOBKa HX MpuBeAeHbl B COOTBET- 
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CTBHe ¢ VCNOBHAMH fpuMeHenna HOBeHWeH OoeBoi TeXHUKH, 
BbipaleHHble 4 BOCNYTAaHHBIe KomMyuucrTuyeckolt map- 
THEM 3aKaJieHHble B 6oax c BparaMu Coperckoro rocyjap- 
CTBA H OCHALIeHHbIe MepBokaccHol BoeHHoit TEXHHKOH, 
Hawn Boopyxkenunie Crip MPeAcTaBAIOT cool rposHyto 
Ooepylo cnaty. Onn Hagexubiti ONJIOT MHPHOTO Tpyya co- 
BeTCKOrO Hapola M BCera TOTOBHI BBINOHUTS s106Le 3ala- 
Hua Kommynuctuyeckot naptau u CosercKoro MpaBHuTesIb- 
CTBa MO o6ecneyeHuio § Hazexuoil OesomacHocTu Hateii 
PowuHH. 

Haum Boopyxennpie Cun x APMHH Hallux COlO3HHKOB 
Hp€AcTaBIAloT co6oH moaWHHHO OpaTckylo MM Apy2KHyi0 
C€MbIO BOHHOB, Oopiouluxca 3a cBeTIOe Oyayulee CBOHX Ha- 
POOB H TOTOBBIX He Waka KH3HU 3allluTUTE KPOBHble HHTe- 
PecbI CBOHX HapoyzoB. B dToM Halla cuna IIDCHMYILLECTBO 
Haw BOOPYKeHHbIMH CHIaMH KanuTa/lucTuyeckoro Jareps. 

Ykpelewve O60poHHoH mourn rocyapcTBa, nmosmepxKa- 
Hue Ooecnoco6Hoctu O6mecTHEIX Boopyxxenupix Cua na 
TOM YPOBHE, KaKOH MMKTyeTCA HHTepecamu Halnelt PoaHWHEI, 
MEK TYHAPOXHOK OOCTaHOBKOH HM COBpeMeHHBIM pa3BuTHeM 
BOCHHOMO Hela, OYAYT HB AalbHeleM cocTaBNATh OAHY H3 
rlaBHbIX 3a60T HawleH Ilaptun u IIpaBurespcrsa. 

Mbl He MoxKeM cuyuyTaTb, TO MMNe€pvasMcThl Tpatar 
OrPOMHBI€ MaTepHaJbHble H MWJWIMapAHble ZeHeExKHBIE cpen- 
CTBa Ha aTOMHOe H TEPMOAZEpHOe BOOpyxKeHHe TOMbKO preses 
TOTO, UTOObI Hac Nonyratb. Mpl we Momem PaCC4HTHIBATb HU Ha 
PYM@HHOCTh HMMMe€PHaMHCTOB, CMOCO6HEIX, Kak noKa3ama 
*KHSHb, Ha MPHMeHeHHE JIOOBIX CpexcTB MaccoRoro YHUYTO- 
*#KeHHA. Bot mouemy copercknii HapOd, YYHTbIBaA OMaCHOCTh 
arpeccHu CO CTOPOHbI MMMepHaJIMCTOB, MposBaser Tocrosn- 
Hy!0 3a60Ty © BCcemMepHOM YKpenJIeHHH OOOPOHHOM Molin 
COUHasIMCTHYecKOH Ponuun. 

Hata crpaa uMeeT aToMHoe u TEPMOAZEpHOe OpyxuHe 
Pa3JIHMYHBIX THIOB H KalHO6OpoB. Coperckag ApMua rotosa 
AaTb COKPYWHTeIbHBIA OTNOp 060My Bpary, oOanatoulemy 
JO6bIM OPy2KHeM. 

O61alaq aTOMHBIM Hu TEPMOAEPHbIM OpyKuem, Coser- 
CKHH Coro3 nocleqoBaTeslbHo BeweT OopbOy 3a ero 3anpeute- 
HHe, KaK H Ju0O0ro Apyroro opyxxHA MaccosBoro VHHUTOKeE- 
HUA JONeH. ITO coorBercTByeT NOAUTHKe CoBerckoro rocy- 
AaPCTBa, HalpaBleHHOH Ha MpenorBpaulenHe HOBOL BOHHbI 
H Ha YKpellWieHve MUpa 4 CoTpyaHHuectBa MeKIY HapoqaMu. 
Hoseliuine cpegcrsa BOOPYKeHUA — aTOMHad HW TepMossep- 
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waa GomOnL, KOTOpbie B pykax afpeccopos sB/mioTcA “pel: 
CTBOM Pa3BA3bIBaHHA BOMHbI,— B Hallux pyKax ABJIAIOTCA 
XOPOLIHM CpeACTBOM OXpaHbl MUpa, u60 OHH CBASbIBAaIOT 
pyKH TeM, KTO XOTeJ Obl BOCBATD. Mpl He yrpowkaem HUKOMY, 
HO BOODYKaeM CBOIO aPMHIO HOBeHIUIMM BOOPYKCHHEM, 
UTOOLI OLITb TOTOBBIMM LOCTOHHO OTBETHTb J000My arpec- 
copy. 

Ecau arpeccHBHble MMMepvamMcTuyeckhe Kpyrn pellaTcr 
Ha 6e3yMHe H 3aXOTAT HCIbITATb CHJly H MOILb CosBeTcKoro 
Co13a, TO MOKHO He COMHeBAaTbCA, YTO arpeccop 6yeT 
MowaBlieH TEM %e OpyKveM H UTO noqoOHaA aBaHTiopa 
Heu36eKHO MpHBeAeT K pasBally KallMTaMCTHYeCKOH o6ute- 
CTBeHHOM CHCcTeMbI. BceM MOJxKHraTeAM BOHHBI MbI MOKEM 
HAaNOMHHTb H3BeCTHY!O pyCCKylO MOroBOpKy: KTO MoceeT Be- 
Tep, TOT MoxkHeT Oypto! 
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‘thes etter ae a 


BBEJEHHE 


Copercku Col03 HeyKIOHHO MpOBOAMT NOAMTHKy MHpa 
HW JipyKObl Mey HapomamMH. OgHako cTpemseHHe Cosert- 
cKono Coio3a K CMATGCHHIO MeKAyHapOAHOH HanpAxKeHHOCTH 
H Pa3BHTHIO MHPHOTO COTpyHHueCTBa BCTpeyaeT sapocTHoe 
CONPOTHBJI€HHE PeaKUMOHHbIX KPyFOB HeKOTOPbIX MMMepua- 
JIMCTHYCCKHX TOCyAapcTB, KOTOPble NpOoKaloT TOHKy BO- 
Opy*KeHHH H TpaTAT OFpOMHbI€e CYMMbI Ha pa3spa6orKy 
CpeACTB MaCCOBOrO MOpaKeHHA, B TOM 4HCJIe H OakTepHoulo- 
rHYeCKOrO Opy Kua, 

Ilostomy Kommynuctuyeckaa MapTua u CopetcKoe mpa- 
BHTCJIbCTBO IIPOABJIHIOT HeycTaHHyi0 3a6oTy 06 yKpenmenuH 
o6opoHocnoco6uocTH Hallet Pognuu, 

Hasuuve OakTepHonoruueckoro opyKHA B pyKaX HMI—e- 
pHaIHCTOB H yrposa efo IIpPHMeHeEHHA NpOTHB MUPHOrO Hace- 
JeHHA TpeOyioT OT BCeX TpakKaH Halle crpaHb! 3HaHUH 
CPeACTB H CiOCOOOB MpOTHBOGaKTepHOMOrHyeCcKOH 3alLUThl, 

B mpeqvlaraeMoH 4HTaTeIO KHATe W302%KeHEI OCHOBHBIE 
CBeEQeHHA O OakTepHOMOrHYeCKOM OpyAKUH, BePOATHBIe cHo- 
coObl HW cpegzcrBa ero mpuMeHenus. JlaHa KpaTKan xapakte- 
PHCTHKa HEKOTOPbIX HHPCKIMOHHEIX BabOeBaHHH, BOsbynH- 
TEM KOTOPbIX MOryT ObITb HCNOb3OBaHbI MpOTHBHHKOM B 

. KayecTBe OakTepHadbHbIxX cpeacTB. B kHure paccMoTpeHbl 
TaKKe CNOCOOb H CpeACTBa 3aUlHTbI HaceseHHA OT GakTe- 
PHOMOPMYeECKOTO Opy2KHA, OPraHu3aluA NpoTHBO6akTepHou0- 

_ THYCCKOH 3aUJHTbI B HaCeJIeHHbIX IyHKTaX HW Meponpuaraua, Ha- 

-*MpaBCHHble Ha JHMKBHZauHio NocweycTBuA OaKkTepHomorude- 
cKOrO HalladeHua. 

IipH co3qaHHH KHHrH HcnoOmb30BaHa MepeBomHaN 3apy- 
OexHad JWTepatTypa (raBHbiIM O6pa3oM, nepespogbl c aur- 
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mqufickoro), a Takke Onmy6HKOBaHHble Ha PyCCKOM A3bIKe 
«MatepHasbl cyqeOHoro Mpouecca No Aewy ObIBUIHX BOeH- 
HOCJYKAUlHX ANOHCKOH apMHH, OOBHHACMbIX B MOPOTOBKe 
HW MpaMeHeHHu GakTepHosioruyeckoro opyxia», <«LoKmay 
MeKAyHapOAHOH Hay4HOH KOMHCCHH NO paccleqOBaNHio (pak- 
TOB OakTepHovloruyeckoH BoliHD! B Kopee u Kutae> u apy- 
rue JIMTepaTyPHble HCTOUHHKH. 

Kuura paccuHTaHa Ha IWHpOKHH Kpyr UHTaTeleH HW MO- 
Ket ObITb UCMONb30BaHa B KavecTBe MOcOOHA AIA 3aHATHH 
B kpyxkax JIOCAA®. 
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[HABA HEPBAS 


- OCHOBHDIE CBEXEHHA 
O BAKTEPHOJIOTHYECKOM OPYKHH 


1. Onpexenenve nonatua «G6akTepwororuyecKoe opyxHe» 
HM KpaTKHe cBeqeHHA Oo MHKPOGax H TOKCHHAX 


V3 ucTOpHM H3BeCTHO, UTO BO BpeMA BOH UaCTO BOSHH- 
KaJIH 3IIMN€MHH, TO CCTb MaccoBble HHPeKIHOHHBIe 3a607e- 
BaHHA, BbI3bIBABIUMe HepeLZKo rv6enb Oonbloro KoNWe- 
cTBa moneH. Ilotepy or wHdeKuHOHHBIX 3a6o07eBaHHi HHOr- 
a 3HAYMTEJIbHO MIPeBbIlaIH NMOTePH, MOHeECeHHbIe BOHCKaMH 
HEMOCpeACTBEHHO OT OoeBbix AelicTBuH. HanpumMep, apmusa 
Hanoneoua B HaYane moxona na Poccmto umena 5000, a x 
25 uioma 1812 r.— 80000 G6ompHprx cEmHEiM THbom. IIpu 
oTcTyneHHu Hanoneoua ocTaTKu ero apmMuH Tepmenu xe-. 
cTOUaHUIMH ypoH oT 3TOH 6oresHH — Tak, B BusabHo 43 
30000 BoeHHonmeHHEIx 25000 ymepso or cpINHOTO Tuba. 
Beero (panuysckas apMus, BToprianca B Poccuto, moteps- 
Na OT CbImHoro THia H WH3CHTEPHH OKOO TpeTH cBOerO 
coctaBa. B 1817 r. anrauiickui 3kcneqHUMOHHEIA Kopnyc B 
Muauu, HacunterBasmuni 18000 uenopex, auumaca 13000 
comlaT H O*ullepos, BCNeACTBHe Yero GObIN BLIHyKeH Mpe- 
KPpaTHTb BOCHHbIe encTBua. B nepvox Kppimcxol polyp 
18541856: rr. uwicno yMepulax oT MHeKUHOHHEIX 3a6oue- 
BaHHH B aHTIMHcKou, cbpaHly3cKoH u pyccKo# apMuax B 
~ QBa-TpW pa3a MpeBEllano KONHMYeCTBO CONaT, YOHTHIX B 

6oax W yMepuinx oT pau. Bo Bpema nepBoii MUPOBOH BOHN 

BO BCeX CTpaHaxX MHpa CBHPenCTBOBaNa SNHMeMuA Ppunna, 

H3BeCTHaA B TO BPOMA NON HaSBaHHeM «HCNaHKH». 3a nepH- 
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om 1918—-1919 rr. sTa smuqeMHA yHecna OKOO 20 MuJIH. Ye- 
Jopek (6o7bilie, vem MornH610 B OOAX 3a BPeMA TepBOH MH- 
DOBOH BOHHbI BO BCeX CpakalollHxca apMusx!). 

Orpomuble O6eACTBHA HapodamM MpuHOCAT TakKe Macco- 
Bbie 3a001eBAHHA CeJIbCKOXO3AHCTBCHHBIX KUBOTHBIX, Tak 
Ha3bIBae€Mble JIM300THH, WH paciipocTpaHenne BperuTenen pa- 
cTeHHi Hw Bo3sO6ynuTeneH ux 3a6oneBanuH. Hanpumep, B 
1858 r. B wectu wratax CILIA s pesyabtaTe amH300THH No- 
ru610 oT 30 no 80% noromopbs cKoTa. B 1846 r. KapTo- 
(bembubre noma Upnapazny Oblin nopaxkeHb! MPHOKOM KapTo- 
(beIbHOH THHJIM, YTO MpPHBeO K YHHYTOMKeHHIO BCerO ypo- 
Kad KapTodela HW BbIsBaTO B CTpaHe PoNOA, OT KOTOPOTO 
yMepIH + eCATKN ThICAY Moen. 


TIPHUHHbI MOABICHHA pa3JIHWHbIX DTMEMHH, STIM300THH 
WZ 3a00JIeBAHHYH CebCOKOXO3AHCTBCHHbIX pacTeHH aBHO 
NPHBIe€KaAJIH BHHMaHHe BOCHHDIX CIeUWHaJIMCTOB. Ewe 3a oJi- 
ro MO HallHx DHeH BO3HHKJa AeA ACKYCCTBeHHOTO pacipo- 
CTpaHeHHA 3a607eBaHHH Cc Debio MpesqHamMepeHHoro nopa- 
2KeCHHA JIONeH, CeJIbCKOXO3AHCTBCHHbIX MKHBOTHDIX HW pactTe- 
HHA. 

Tlepppie cBeleHun 06 MCNONb30BaHHH WHPeCKIMOHHBIX 
3a001eBAHHH B KA¥eCTBE OPYKHA BO BPCMA BOHHDI OTHOCATCA 
ee K 1347 r., Korma TaTapbl MNpH ocafe reHy23cKon 
Kpenoctu Kaddy (apne Peonocus) s3a6pacpiBaiH B kpe- 
MOCTh C MOMOIMMbIO MeTaTe@JIbHbIX OPYAHH TPyNbl YMepIHX 
OT 4YMBI. B pe3yIbTaTe BO3HHKINCH IMNHXEMHH KPeNOCTb 
maa. 

B 1763 r. B AMepuke aHraviickve _KOJIOHH3aTOPbI HC- 
KYCCTBEHHO PaCIpocTpaHAJIH HaTypaJbHy!lO OCIy cpeau WH- 
Je@HCKHX IWICMe@H, HCHONb3yYA WIA STOH WeNU O€enta, 3apa- * 
KeHHbIe BOSOVIHTeCIAMH OCITBI. 

Oco60e BHAMaHHe MCKYCCTBCHHOMYy BbIpalllHBaHHto 60- 
JIE3HETBOPHBIX MHKPOGOB HU HX MpHMeHeHHIO B BOCHHBIX Le- 
AX WIA OakTepHonornyeckoro HanaweHHA CTaIH YAeATb 
KanuTanvcTHueckwe CTpanbl B Mepvoq mepBok MupoBon 
BOHHBI. 

B cBa3uH ¢ STHM NOM BAHAHHeEM NporpeccuHBHoro oOOuUlecT- 
BeHHoro mMueHHa B 1925 r. Br. AKeHeBe Oba Mownucana 
KOHBeHILHA, 3ampelllaiollat BO BPeMA BOCHHEIX eHcTBHH 
IpUMeHATh OakTepHomorMyeckoe wu XHMMMYeCKOe OpyxkKue. 
Konpenilua nmomyauta na3sBaHHe «IIpoTroKo o 3atipeWwerun 
YAYUIIHBbIX, ALOBHTBIX H MpOWHX Pra3oB, a TakxKe OakTepHo- 
JOTHYeCKOrO OPyKUA». OTOT MpOTOKON NOAMHCaAM mpedcta- 
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BpuTetn 49 crpaH; B 1927 r. K HemMy NipucoerzmHuca u Co- 
BeTCKHH Cores. ONHaKO NpaBHTeIbCTBA HEKOTOPBIX KallHuTAa- 
JIMCTHYCCKHX TocyapcTs, B TOM 4Mce CIUA, Anounu, Ura- 
JMH W Apyrux, MO cHxX Nop elie He patudunupoBanu Ke. 
HeEBCKHHA IIpOTOKO.I. 


Hecmorpa Ha cyllecTBoBanHe KenescKoro nporoxkosa, 
OakTepHONOrMyecKOe OpyKHe HEOTHOKPATHO UCMOb30Ba- 
JOCb APMHAMH HMNepHasMCcTHYeCKUX TocyAapcrs, 

Kak H3BeCTHO 43 MaTepHantos XaG6aposcKoro cynze6uoro 

, mpowecca Hal ObIBUIHMH AMOHCKHMH BOeHHEIMH MpecTynHH- 
KaMU, ATIOHCKHeE HMMepuwaJucrTEl, HauHHaa c 1931 r., mpoBo- 
AHH B WHPOKHX MACIlITa6ax BbIpalluBaHHe Ooe3sHeTBOD- 
HbIX MHKpOOOB H IIpHMCHAIM OakTepHoslorHMyecKkoe OpyxKHe B 
1940—1942 rr. mporuB xutTaficxoro napona. TompKo ctpe- 
MUT@JIbHBIM yap COBeETCKHX BOCK, pasrpomuBulux Kpaun- 
TYHCKYIO APMHIO, TOMellal ANOHCKHM MMMepHalHcTam: uc- 
NOJb30BaTb OakTepHoOorMyeckoe Opy2xKHve B IWMPOKHX Mac- 
wTa6ax mpotus CopetcKkoro Corsa. 


IIpuroropieHua kK 6akTepHonormyecKo Bofite Benuch H 
repMaHcKuMH qawimcramu. Hemeuxuli renepan Basptep 
Iiipai6ep noka3an Ha Hiopx6eprckom mpouecce, 4TO AMUIb 
Onaroqaps OblcTpomMy HacTynmenuio CopercKkoi Apmun . 4e- 
AOBeYeCTBO ObIIO CllaceHO oT yKacoB G6akTepHomormueckol 
BOHHBI. | | - 

IlocnequHne NaHHBle 0 IpHMeHeHun OaKrepHonormueckoro 
OpyxHA OTHOCATCA K 1952 r., Korma aMepuKaHcKue BoficKa 
HCNOJIb30BaJIH €rO NPOTHB MHMPHOrO HacesleHHa Kopelicxoni 
Hapogno-Jlemoxpatuuyeckon Pecny6ukn u Cesepo-Bocrtou- 
Horo Kuraa. 


B CIUA ycuneHHo cramm 3aHMMaTECA BOMpocamu pa3pa-~ 
OoTKH OakTepHomOrHYecKorO OpyKHA B NepHod BTOpo Mu- 
POBOH BOHHEI. B sto Bpema, Kpome «Llenrpanpuolt uccieo- 
BaTeIbCKOH Ja6opaTopHu» B Kamn Jietpux (murat Mepn- 
eHA), Obl MOCTPOeH PAX 3aBOMOB, Ha KOTOPEIX yxKe Tora 
HCKYCCTBCHHO BbIPallHBasH OOC3HETBOPHEIX MHKpPOOos. 

Hekotopble MpeacTaBuTeu BOeHHEIX Kpyrop CLIA u B 
HACTOAILee BPCEMA NpOAOMKawT NponoBezoBaTb GakTepHo- 
JOrHYecKy!O BOHHY. Tak, COBC@M HeaBHO HavabHHK XHMH- 
WeCKOrO KOPllyca aMepHKaHCKOH apMuu renepan Kpusu BBI- 
CTYNH CO CTaTbeH, B KOTOPOH yTBepxKya, uTo OaKkTepHoo- 
THYECKOe OPyKHE «BbITOMHEe>, YEM ATOMHOe HH BOLOpON- 
Hoe, TaK KaK OHO «IO CBO@MY XapaKTepy HanpaBieHO Tio 
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CYLECTBY MIPOTHB JIOLeH» H HE YHHUTOMAeT 30aHHA, MaLIn~ 
HbI H Apyrue MaTepHabHble WeEHHOCTH. 

B HacToslee BpeMA B HeEKOTOPHIX KaNUTAaNMCTHYeCKHX 
cTpaHax, oco6euHo B CILIA, Aurauu, Kaname, pemerca ycu- 
eHHaA MOMrOTOBKa K 6akTepHoONorM4ecKOH BOHHE. 

Uto *e clelyeT MOHHMAaTb NOX TEPMHHOM «OakTepHouo- 
rHyeckoe OpyKue»? 

BakTepHosornyeckoe OpyKHe Tak Ke, KaK aTOMHOE H 
XHMHYeCKOe, OTHOCHTCA K CPpeACTBaM MaccoBOrO NopamwKeHHA 
UM MpekHasHauaeTca WIA NoparkeHua OMe, ceMbCKOXO3AH- 
CTBCHHBIX %KHBOTHEIX H pacTeHHl. Ocuosy ere nmopaxkalio- ; 
wero J@HCTBHA COCTaBIAIOT GaKkTepHaJbHble CPpeAcTBa, K KO- 
TOPbIM OTHOCATCA GONesHeETBOPHbIe MHKpOOH! (OakTepHH. BH- 
pYCbI, PHKKETCHH, rpHOKH) u BbIpPaOaTHIBaeMble OakTepHAMH 


TOKCHHHI. 
Jlna TlopaxKeHuad CeMbCKOXO3AMCTBEHHBIX KVJIbTYD TIPO- 
TUBHHK MOXKET MCMOJIb3OBaTh TaKKe HACCKOMBIX — BpeH- 


Tene pacTeHHli uw HeKkOTOpbIe xHMHYecKHe BerlecTBa |. 

TIpexne vem nepetita kK xapaKTepucTuKe 6aKTepuo.toru- 
YeCKOTO OPVKUA, HEOOXOMMMO KDPATKO paccMoTpeTb CBOH- 
cTBa G6oONe3HETBODHBIX MHKDOOOB H TOKCHHOB, MOCKOJbDKYy 
OHH COCTABIAIOT OCHOBY TOpaKalolilero NeficTBuA OakTepHo- 
NOTHYeCKOTO ODVKHA. 

BonesHetRopubpie MuKpo6Onr — Bo30vauTenn HHbeKIMOH- 
HbIX 3a60neBaHHH — mnpencraBrAtoT co6o% Menbuanine KH- 
BbIe cylulectBa. HackombkKO MaJbl UX Pa3MePbI, MO?KHO Cy- 
RUTp 10 TOMY, ITO B OMHOM Kane BOMLI CBO6OAHO yMella- 
IOTCH COTHH MHIJIHOHOB MUKpDOOOR. 

B 3aBycHMOCTH OT pa3MepOB H CBOMCTB GHo.7e3HeTBOD- 
HEIe MHUKNOOE pasnensoTca Ha 6aKkTepHH, BUPyCbI, PHKKeT- 
cHu, rpv6KH, noocremume wu cnupoxetel. TlocnetHue Be 
TpylMbl C BOCHHOH TOUKH 3PeHNA He MpeAcTaBIAIOT HHTeEpe~ 
ca, Tak KaK HX HCMONb30BaHHe MPOTHBHHKOM B KaueCTBe 
OakTeDHAbHbIX CPeCACTB MaJIO BePpOATHO. 

Bone3HeTBopHpie GakTepuu — MeJbyaHine OPraHy3Mbl 
PACTHTENMbHOPO MPOUCXOKMCHHA, Wallle OMHOKJIETOUHBIE, BH- 
RUMBIe TOKO pu MOMOWH MuKpocKona (pue. 1). Onn . 
HMeIOT BH] WapdHKOB, ManoueKk HIM CnuNaseH HM pacmomara- 
IOTCH NOOAMHOUKe, NOMapHO, rpynmaMu wiv WenouKaMu. Bak- 


eee 
w 


1 Xumuyeckne spelllecTBa, UCMOb3yemble Ma MOpaKeHHA CeNb- 
CKOXO3AMCTBEHHBIX pacTeHHi, WHOCTDAHHbI€ BOCHHbIe cilelWaHcrThl 
O6KIUHO OTHOCHT K OakTepHOOrHYeCKOMY, a HE K XMMHAYECKOMY OPy- 
*KHIO. 
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® 
® 
Sey “nweate? 





Puc. 1, BaxtepHu cH6npcKoq a3Bu 
NO, MHKpOCKONOM 


TePHH, HMeIOWHe BUA WAaPHKOB, NPHHATO Ha3bIBaTb KOKKa- 
MH; NOxoKHe Ha NavlOUKH — NaNOYKOBMAHBIMH, WIA 6allus- 
JIaMU, HT. OL. 

Pa3mephl Oaktepul KoneOmoTca B npegenax or 0,5 n0 
OS MHKPOH (TbICAYHbIe OM MaIMMeTpa). Pa3smyoxenne 
OakTepHH MpOHCXOLUT IPOCTbIM MOMepeqHBIM WeNeHHeM KJeT- 
KH. [Ip OnaronpuaTHIx yesloBHAX MeteHve OakTepui mpo- 
HCXOAMT 4pPe3BbIUaHHO ObICTPO: KeTKH JeNATCA KarKple 
20—30 muy. TeopeTwueckH BBIMHCIeHO, 4TO, pa3sMHOKaAch 
OeclipenaTCTBeEHHO B PCOMeTPHYeCKOH MmporpeccHH co cKOpO- 
cTbIO HeleHHa Kable 30 MHH., OnHa GakTepua yxKe Yepes 
48 yac. Moria 61 2aTb NMOTOMcTBO B 271 6unAKOH oco6eii, 
a yepes 5 mHeH — TakylO KMBY!O MaCcy, KOTOpad sanomHy- 
ta Obl coOol Bce MOpA H OKeaHB 3eMHOro Wapa. OnnaKo 
B HeWCTBUTEIbHOCTH STO HeEBO3MOXKHO, Ta“. KaK peaJIbHble 
MpHpOMHble YCNOBUA, KaK MpaBHO, He CarOMpHATCTBYIOT 
OecipenATCTBeHHOMY pa3MHOKeHHIO SaKTepuh. 

B wactosilee BpeMA BCe BHAb 6Oe3HeTBOPHEIX GakTe- 
PHM MOXKHO BbIPAUBaTb B GOMbINMX KOJIMYeCTBAX Ha HCKyc- 
CTBCHHBIX MHTATeIbHBIX Cpenax. B cocras Tako cpedbI Bxo- 
AAT BCe Te BeILeCTBa, H3 KOTOPBIX COCTOHT KeTKa 6akrTe- 
pHH, W B MepBylo Oveped, a30T u yraepon. IIpocrefmas nu- 
TaTeIbHaA Cpela mpencTapnaeT coO6oH MACHO 6y.1boH, K 
KOTOPOMy MpHOaBAIOTCA HEKOTOPHIe COM, HYMHBIE JIA 
Pa3sBHTHA WH KXH3HH MUKPOOpraHH3Mos. 

BouplHHcTBO 6akTepuii 6bIcTpO noru6aer oT Bosneli- 
‘<  CTBHA COJFHCUHBIX JyueH, e3HHUUNEYIOWAX pacTBODOB, a 

TakxKe IPH KUMAYeHHH, OnHaKO HeKOTCpble BunbI OaKTepuli 
(HallpuMep, OakTepHu cHOupcKOM A3BbI) MOryT mpespallatp- 
CA B CHOpbl, OOlaqalollve 3HaYHTeNbHO Gombe ycroiuu- 
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BOCTDIO K BO3/eHCTBHIO pa3NUHbIX (H3NKO-XHMHYUCCKHX 
cdhaxtopos. K Hu3KvM TemlepaTtypam OakTepHu Mano 4yB- 
CTBAT@JIbHbI HW Make JerKoO MepeHOcAT 3aMopaxKuBaHHe, T04- 
TH He TeEPAA TIpH STOM CBOHX OoOMeSHETBOPHHIX CBOMCTB. 

BaktTepuv BbIsbIBalOT MHOTHe TAKEHIe 3a60NeBaHHA: Yy- 
My, cHOupcKy!o a3By, XONepy, cam u Apyrnue. 

Hexotoppie 6omresHeTBOpHbIe GakTepHH B Mpowecce cBoelt 
*KH3HENCATEIBHOCTH O6pa3ylIOT AMbI — TOKCHHbI, KOTOpHIe 
pH WomakaHHW B OPlaHH3M TakxKe BbIZbIBAIOT TAKETbIe 3a- 
6oneBaHua (oTPaBJeHHa). TokcHubl HeKOTODBIX GOaKTepHit 
OTHOCATCH K UHCNY OUCHb CHAbHBIX AOR (TOKCHHbI BO3OVIH- 
Teel OoTymu3Ma, cTONOHAKA, MudTepun). Hanpumep, Ooty- 
JMHUYeCKHH TOKCHH ropa3ho ANOBUTee CHHHMbHOM KHCNOTBI. 


IIpu xpanenun B 2KHIKOM COCTOSHHM TOKCHHEI OHICTpO 
pa3pyllarotca, HO B BBICYIIICHHOM BHe OHH COXpaHAIOT 
CBOIO TOKCHUHOCTb B TeCUCHH@ MHOrHX Heeb A MeCATICB. 
TokcwHbl pa3pyllaioTtca TakxKe NMpH KuANAYeHTH HW BO3TeH- 
CTBHH e3HHDHUMPYIOIWLHX BeLIeCcTB. 


Bo.e3HeTBOpHble BUPYChl — OPraHH3Mbl OUeHb MAaJIbIX 
Pa3MePpOB: OHH B AeCATKH, COTHH WH axe THICAUH a3 MCHb- 
ie Oaxtepnit. B o6stunpii MuKpocKon GO.1bUIMHCTBO BHDYV- 
COB H€ BHAHO; UX MOXKHO YBHe€Tb TOJbKO C MOMOILbIO 
3Ne€KTPOHHOrTO MHKpocKkona. BennuuHa BUpyCcOB H3MepseTcA 
B MUJIJIHMAKPOHAaX, TO @CTb B THICHYUHBIX MONAX MUKPOHa. B 
OTIMUHeE OT OAKTePpHH BHPVChI Pa3BHBAIOTCH TONbKO B KH- 
BhIX TKAHAX. Tak Kak BHPYCHbI HeIb3A BHIPAllHBaTb Ha OOpId- 
HbIX TIMTAT@JIbHBIX Cpeax, HX MPOMBIUIMeHHOe MpPOH3BOL- 
CTBO WIA wWeneH GakTepHoONOrHyecKOH BOHHHI WO HeKOTOPOH 
CTENeCHH MOXKEeT ObITh 3aTPYAHEHO. 

Bupychl XOpomlo mepenocaT 3aMOpaxKHBAHHeE H MOFryT 
WIHTeIbHOe BpeMa (Hee H MeCHIbI) COXPAaHATbCA B BBI- 
CYUJCEHHOM COCTOAHHH. 

K 3a607eBaHHAM, BbI3BIBAeMbIM BHPVCaMH, OTHOCATCA Ha- 
TYPaIbHan ocna, WKeNITAaA MUXopamKa, MCHTTAKO3 H PAD Apy- 
rHuXx. 

Bowe3HeTBOpHbie PpHKKeTCHH XaPaKTeEPH3VIOTCH pe3KO - 
BLIPAMKCHHHIMH WapasHTapubIMu CmOcOGHOCTAMA: OHH TMOCe- 
ASIOTCH H PAaSMHOKAIOTCA TOMBKO BHYTPH K.TETOK TKaHell I10- 
paxkaeMbiIx HMu OpraHos. IIo cBouM cBolHCcTBaM 4 pa3MepaM 
PUKKeETCHH 3AHHMAIOT TIDOM@X*XKYTOUHOeR MOTOKeHHe Me KITV 
OakTepHAMH HW BUupycamMu. Tak, nO pa3MepamM Hu GonMe oH 
IpHOWKaIOTCH K HEKOTODbIM OakTepusM; HO PHKKeTCHH, 
Kak HW BHPVCbI, He CHOCOOHBI pacTH Ha HCKYCCTBCHHHIX MH- 
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TATeENBHEIX Chpemax. PHKKeTCHH, KaK BHpyCbl HM HeEcMoOpo- 
Bbie (POPME! GakTepHi, AOBObHO YCTOHUMBEI K HH3SKHM TeM- 
mepaTypaM H BbICyIUHBaHHW. 

Sa6onenaHuA, BbIZLIBACMbI€ PUKKETCHAMU, TIPHHATO Ha- 
3LIBATb PHKKETCHO3AMH} K HX YHCIY OTHOCATCA CHINHOH TUG, 
Ky-suxopamka u 2pyrne. 

BonesHersopupie rpu6ku, Kak uv 6akTepuy, HMeIOT pacTu- 
TENbHOe MPOUCXORKMeHHE, HO OTIMUAIOTCA OT GaxTepHA BHomee 
CJIOKHBIM CTPOeCHHeEM H COBeEPIeHHbIMY cmoco6aMu pa3MHO- 
xenHun. Onn MeHee THe6oBaTeNbHbI K NUTAHWIO w PaCTYT Ha 
pasHoo6pasHbx cpenax. Ycrofunpoctb -rpH6Kos K Bosmen- 
CTBHIO (H3MKO-XHMHYeECKHX (akTOPOB 3HAYHTebHO- BHITLEe, 
yem v Oaxtrepui. Onn xopollo nepeHocaT BBICVIIIMRaHHe, 
BOSHCHCTBHE COJIHEYHBIX TyyeH UM Me3sHHPHUMPYIOWUNx Be- 
INeCTB. 

3a6o07eBaHHA, BbISLIBAeCMbIe MPPuOKAMH, NPWHATO HaSbI- 
BaTh MHKO3a8MH; K HX UNCTY OTHOCATCH AKTHHOMUKO3, KOK- 
IMIHOMMOMHKO3, FHCTONMa3MO3, Mapiia H Bpyrue, a Takxe 
MHOrHe 8a00JICBAHHA MKABOTHBIX WH pacTeHHH. 


2. CNOCOBb!I H CPEXCTBA TIPHMEHEHHSA 
BAKTEPHAJIbHbIX CPECTB 


Ilo B3riadaM HHOCTPAHHbIX .BOCHHBIX CllellHasucToB, oc- 

HOBHLIM H HaHGomee aideKTHBHBIM CNOCO6OM HCIOb30Ba- 

HHA OakTepHaIbHbIX CpeAcTB B OakTepHomorMueckon BohHe 

ABJIACTCA IIPHMeHeHHe UX B BUC MKHAKUX WIM CyXuXx Oak- 

TEPHaJIbHbIX (BHPYCHbIX, PHKKeETCHO3HBIX, PPHOKOBbIX, TOK- 
CHHHBIX) pellentyp. 

IIpeumyurecTBo sToro cnoco6a 3aKkmouaeTCA B TOM, UTO 

TIYTeEM PaACIIblIeHHA GakTepHaJIbHbIX PellenTyp B BOSLyXe OH 

O6eCHeYHBaAeT BOSMOXKHOCTh OAHOBPeEMEHHOTO MaccoBOro TI0- 

paxkeHuA moOdeH u 0WKUBOTHBIX Ha OobUIoH nnowmanu. Muo- 

CTPpaHHble cielvartucThl OakTepHOMOTMyecKOH BOHWHbI C4YuTAa- 

IOT, KPpOMe TOFO, 4TO STOT cNOCO6 ABAeTCA S*PeKTHBHEIM B 

7 paBHOH cTelmeHH A pacipocTpaneHua Bo3sOynuTeneh NouTH 

BCeX HH(eKUMOHHEIX 3a601IeBaHHH, B TOM 4MCAe H TeX, KO- 

TOPbl€e B CCTECTBCHHBIX YCJIOBHAX He MepearoTcd ywepe3 BO3- 

myx (HanpHMep, Opytlenie3, chImHOH TH, *KelTaA Axo- 

paaka u ap.). 

IIpH pacnbwienun OakTepHasbHbIX pelleliTyp B BO3LYyxe 

o6pasyetca CakTepHatbHoe O6NaKO, COCTOAINee H3 MebUAal- 

MHX YACTHIL PHMCHCHHON pellellTyphI, CMeLWIAHHLIX c BO3Ty- 
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XOM!. Sapaxkenve moe HM %KMBOTHBIX Np 2TOM Mponcxo- 
AMT B pe3yJIbTAaTe BALIXAHHA BO3AYXa, 3apaxKeHHOTO YaACTH- 
WaMH pacnbleHHOH OakTepHabHOH pewenryppt. 
Ilopaxatollee felicrBue OakTepHanbHoro o6aKa 3aBU- 
CHT OT BUa IIPHMCHEHHOrO BOSOyANTeIA, ETO KOHUENTpalHu 
B BO3qyxe H MeTeOopomorMyeckux ycsoBuh. IIpH 6naronpu- 
ATHOH Noroke (MpW OTCYTCTBHH BOCXOAALIMX TOKOB BO3zy- 
Xa HM BeTPe, CKOPOCTb KOTOPOrO He MpeBbllwaeT 4 M/ceKk) G6ak- 
TepHasbHoe OO6aKO, MepeMelilasich MO BeTpy, MOXKeT nNopa- 
KaTb JONMeli, KUBOTHLIX HW C@JIbCKOXO3HHICTBeHHbIe pacTeHun 
Ha 3HaYHTCIbHOM YasIeHHH OT MecTa ero o6pa30BaHua. B 
MeCTaX, Pe ABHKeHHe BOSTyXa He3HayHTeMbHO (BOPbI-Ko- 
JOMMbI MHOPOSTaKHbIX 30aHMH (puc. 2), y3Kve yJIMILbI, Ty- 
NMKH, OBparu (puc. 3), 3e1eHbIe HaCaxKJeHHSA H T. 11), 6ak- 
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Puc. 2. J[Bpop-Kon0zeu — Me€CTO BO3MOXKHO- . 

TO 3aCTOR OakTepnabuoro O6ulaKa 
' Menbuattiue TBepable WIM %KHOAKWe YaCTHLbl, HaXOALLHecA B 
BO3HyX€ BO B3BCIUCHHOM COCTOAHHH, MPHHATO Ha3bIBaTb a3pPO30/IAMH. 
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tephabHoe o6maKko cOxpahseT cBOH Nopaxkaiomme cBolicT- 


Ba B TE“CHHe HECKOJbKHX YacoB, a HHOra HW Ha Godlee MH- 
TEJIbHbIH CpOK. 





Puc. 3. Ospar— MecTo BO3MOXKHOTO 3acTOd G6akTepHanbHOoro O6naKa 


Heo6xoJHMO OTM€THTb, UTO pH 3TOM cmoco6e pacmpo- 
CTpaHeHHA BOSOYAuTeENeH HHPeCKUHOHHbIX 3a60/leBaHHh 3a- 
paxkeHve Jl02eH H KHBOTHDIX MOKET MPOHCXOAHTh He TOJIb- 
KO B MOMCHT IIPHMCHe€HHA MpOTHBHHKOM OakTepHaJIbHbIx 
CpeqcTB, HO MH Yepe3 AOBOIbHO JJIHTeIbHOe BpemMa (Yepes 
HECKQIbKO 4acoB, a HHOra h QHeH). Dro OObACHAeTCA TeM, 
UTO KHAKHE HW TBePble YaCTHIbl PeUeNTyphI, BbINaLalowiMe 

. us GakTepHasbHOro oO6jlaKa, 3apaxKaloT NOUBY, 30aHHA, Me- 
CTHbI€ MpeAMeThl, OLCKAY, a TAKKE KOKHLIC NOKPOBbI MOLeH 
M XKMBOTHBIX. OceBlive Ha MOBeEPXHOCTH OYUBbI YacTHUb 
pellentypbl MOryT NOAHHMATbCA C MblIbIO B BOSAYX H BHOBb 
BbISbIBaTb 3apaKeHHe. 

TakHM oO6pa30M, OakTepHaJIbHbie cpeACTBa, MpHMeHeH- 
Hbie B BHAe OaKTepHaJIbHbIX peuleliTyp, MOMHMO 3apaxKeHHA 
BO3yXa B MOMCHT HX IIPHMeHeHHA, OOPa3syioT 3apaxKeHHble 
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yuacTKu MecTHocTH. HawG6onee AMTe/IbHO nopaxkalollue 
CBOHCTBa OyAYT COXpaHATb, OYEBHAHO, Te yUacTKH MeCTHO- 
CTH, KOTOPbI€G 3apaKeHbl pelleitypamu, coxepKallumMu 
CHOPOBbIe (POPMbI MHKPOOOB HH TOKCHHbI. _ 

Alia NIpHMeHeHHA OakTepnasibHLIX pelleliryp C ILeJIbIO 
SapaxkeHHA BO3SAyYXa HM MeCTHOCTH HIPOTHBHHK MOXKeT Uc- 
NOJib3OBaTb Pa3viH4Hble CpescTBa. Tak, NO MHeHHIO HHOCT- 
PaHHbIxX CHEWMAaIHCTOB, OakTePHaJbHbIMH pellelitypamu Mo- 
ryT OBITS CHapsxKeHbI = clelHadbHO CKOHCTPyHpoBaHHble 
OoenpHnachi: aBHallMOHHble GoMOnI, aprujaepHiicKne cHaps- 
Abl H MHHbI, a TaKKe yNpaBAAeMble PeakTHBHbie CHapsAAbI. 
Pacnbiehie OakTepuaJIbHblXx pelleityp Mp 3TOM BO3MOX- 
HO 3a CYCT SHEP B3pbiBa, aBJeHHA CKaTOTO BOsAyxa 
HH KakOrO-HOO Ta3a, a Tak%Ke C NOMOMIbIO pa3zqH4HDbIX 
NOPIWHEBbIX yCTPOHCTB. 

IlpH B3pbiBe aBHalHOHHOH OoMOnI gpobseHHe OakTepH- 
AJIbHOH pellenTypbl OCYLLECTBAAeTCA CWO B3PbIBHOH BOUI- 
Hb. B KOHCTPyKTHBHOM OTHOIWeHHH GOakTepHanbHble aBua- 
OOMObI, OFEBHAHO, QOJKHbI ObITb AHAIOPHUHBI TO yYCTpouctT- 
By XHMHYCCKHM aBHaOoMOaM, CuleqoBaTeIbHO, MOXKHO Mpeg- 
NOMOMKUTb, YTO OCHOBHbIMH YaCTAMH OakTepHaJIbHOH OOMODbI 

- SABJIAIOTCA KOpiyc ¢ pezepByapoM Mia GaktepnalbHol pe- 
WenTyPbl, PaspbIBHOH 3apHA, cTaOWIH3aTOp H B3PbIBAaTeb 
(yAapHoro WIK AMcCTaHUMOHHOTO selicTBua). O6pa30Banne 
OakTepHaJlbHoro O6JlaKa B pe3ybTaTe MpuMeHeHHA aBua- 
OomO Tako KOHCTPYKUMM MOXKeT MpOUCXOAUTe MH B MoO. 
M€HT yiapa 0 Kakoe-1H00 IipemaTcTBve (pH HaNWUHH B3pbI- 
BaTe@IA YAaPHOrO AeHCTBUA), WIM Xe Ha HEKOTOPOM yyauie- 
HHH OT 3e€MJIH (IPH HaJIHYHW B3PbIBATeA AUCTaHLMOHHOrO 
AevucTaua). HegocraTKom 9Tux aBua6om6 aBiserca TO, 4TO 
BbICOKaA TeMMepaTypa HU OOMblUOe FaBeHue, OOpasyloulMeca 
B MOMCHT B3pbIBa, MOryT BbI3BaTb THOeAb 3HAUHTesIbHOrO 
KOJIMYECTBA MHKPOOpPraHH3MoB, COepKauluxca B OakTepH- 
aJIbHOH pelelirype. OHakO, TO MHEHHIO HHOCTPCHHbIX cre- 
WHaJIMCTOB, STOT HEXOCTATOK B 3HA4HTeJIbHOH CTeneHH MOX- 
HO YCTpaHHTb NyTeM COOTBeTCTBYIOUerO mnos60pa cocraBa 


PellenTypbl, KOJIMYeCTBa HW PaCNOJIOMKeHHA B3PbIBUAaTOFO Be- ~ 
WecTBa, a TaKKe MaTepHalla AI M3rOTOBMeHHA KOp- 
nyca. 


Bropov merog, odpa3oBanua OakTepHalbHOro OOsaKa oc- 
HOBaH Ha ApOO/JeHuH OakTepHambHOH pellenTypbi C MOMOLIbIO 
CTpyH BO3Ayxa WK Kakoro-1H60 gpyroro ra3a. B 3tTom 
cilyyae Ooenpuliacbl, TO MHEHHIO WHOCTPaHHbIX cuelnadu- 
CTOB, AOVKHbI HMCTb AOBOIbHO CJIOKHYIO KOHCIpyKUHiO: 
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CnelHaJibHble KaMepbl H pacibliHBaloulKe ycTpoiicTBa. B 
KaMepaX JOJDKeH ObITb NOMeLeH, Ha‘IpHMep, CIyWeHHbIi 
BOSZYX WIM TBepAad yVIeKHCOTa. OTH BellieclBa B HYKHHL 
MOMeHT OyAyT MepeXOAHTb B Tas00Opa3sHoe COCTOAHHE; Ta- 
KHM OOpa30M CO3aeTCA OllpeweeHHoe MaBleHve, KOTOpPOe 
o6ecneuuT ApoOsleHHe OakTepHaJIbHOH pellenTypH Ha MevIb- 
yahuive YacTHUbl, PacnbliuBalolMe ycTpolictBpa 6yfyT pac- 
IIbIIATb YaCTHUbI OakTepHaJibHOH pellenTypbl B BOszyxe. 
IIpeHMylijecTBO STOrO MeTOJa COCTOHT B TOM, 4TO MHKpPoOOp- 
raHH3Mbl He MODBepraloTcA BO3JeCHCTLUIO BhICOKOH TeMMepa- 
TYPbl HU ZaBJICHHA B3pblRa, Kak 9TO OblIO ONHCaHO  Bblillle. 
HeyoctaTKoM Xe ABIACTCA TO, UTO B KOHCTPyYKUMA TaKHX 
6oelpHnacoB chellvaibuble Ka@Mephl 4 paciibliuBalolme 
YCTPpOHMCTBa, NO-BHXHMOMY, JOJKHbI 3a€HHMAaTb 3HAYHTECWIb- 
HbIH OObeEM, YTO BLIZOBeET COKpalileHHe KOJIMY¥eCTBa IIPHMe- 
HACMOH OakTepHasbHOH pellentypbl. | 

TpeTH MeTO, OCHOBaH Ha gpoOseHuH OakTepHasbHon 
pellenTypbl c NOMOUIbIO CielWWasbHbIX NOPUIHEBHIX yCTPOHCTS, 
HMCIOLUHXCA HENOCpeACTBEHHO B KOHCTPyKUHH OOMOBI. 

IIpeHMylilecTBa H HEMOCTaTKH YkKa3aHHOrTO MeTOJa Ta- 
KHe 2Ke, Kak B MpevbIayulem, 

Jiaa cosqaHua GakTepuanbHoro O6aka, 10 MHEHUIO HHO- 
CTPaHHbIX CNeWHaHCTOB, MOryT ObITb HCNOJb3OBaHbI TAKKE 
BbLIMBHbIe aBHalHOHHbie mpH6oppr (BAIT) u apyrne pac- 
NbIMHBalolWve MpHOophl, yCcTaHaBJHBaeMble Ha CaMOJeTax. 

OXHHM H3 OCHOBHBIX cnoco60B HcnOb30BaHHaA OakTepH- 
QJIbHBIX CPpCACTB MOXKHO CYHTATb TaKKe HX NPHMeHeHHe C 
NOMOUIbIO 3apaxKeHHbIX NepeHOCYHKOB (HaCeKOMBIX H KJIe- 
meh). ItTor cnoco6 Obl WpakTuyeckH OCYyLIeCTBIeH ATOH- 
CKOH apmMuel mporus Kutasa B 1940—1942 rr., a Takxe ame- 
PHKAHCKUMH BOHCKaMH BO BDpeMA BOKER! B Kopee B 
1952—1953 rr. | 

Ucnoip30BpaHve MepeHOCUHKOB WIA TipHMeHeHuA OakTe- 
PHAJIbHbIX CP@ACTB BOSMOXKHO TIOTOMY, 4TO OHH, SOYAYIH 3a- 
PaXKeHHHIMH, O6alaloT CNOCOGHOCTbIO MepeqaBaTb BOsbyAH- 
TeJIA 32O0POBbIM JIIO2AM HW XKHBOTHBIM. . 

B OMHHX cay4aax BO36yANTeIb NepesaeTcA B TOT MO- 
MeHT, KOra 3apa%keHHOe HaceKOMOoe (610xa, KoMap) HJIH 
Kell COCeT KpOBb y 3Q0pOBoro 4eOBeKa HJIH 2KHBOTHOTO. 
B mpyrux cayuaax Mepenocunk (HanpHMep, BLIH, MYXH HM 
Ap.) 3arpa3HAeT KOMKHbIE MOKPOBHI YelOBeKa, OAexKLy, 
MpOAyKTbl NHTAHHA WU Apyrve MpeAMeTh! OOesHeTBOPHbIMH 
MHKpoOOaMH, KOTOpble 3a4Te€M NoNasaiwT B OpraHH3M Yes0O- 
Beka Yepe3 NOBpexKAeCHHY!IO KOMY (HallpHMep, MpH nonasa- 
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HHH cripaxKHeHHH BUIK HIM COsepxKHMOrO pa3aBJeHHbIX 
BUCH B WeeKTbl KOMKH), C NHUWeH WH BO3/YXOM. 

IipeHMyllecTBoM 9TOro cmocoOa MpHMeHeHun Oakrepu- 
aJIbHbIX Cpe€ACTB ABIAeCTCA TO, YTO NOcCne 3apaKeHHA MHO- 
rue BHUAbl HACeKOMbIX H K/JleWWeH OCTaIOTCA 3apa2KeHHbIMH 
(COXpaHAIOT BOSOYANTeNeH HHMEKUNOHHbIx 3a00/eBaHHH B 
CBOeM Tele) B TeYeHHe BCeH MOCHeAyIOWeH KU3HH, NPOAOI- 
MKHTEJIbHOCTh KOTOPOH MO2XKeT COCTABJIATb OT HECKOJIbKUX 
Heeb (y O10X, KOMapoOB, BIUeH, MYX) J[O HE€CKOJIbKHX JeT 
(y KieluleH). Kpome Toro, Kiely OOazaioT CHOCOOHOCTbIO 
NepeAaBaTb BOSOYAHTeIeH CBOeEMY ILOTOMCTBY, B pe3yJlbTaTe 
yero MOXKEeT BOSHHKHYTb YCTOHYHBbIN oOUar 3apamenna. H, 
HaKOHell, IPH MpPHMeHeEHHH OaKkTepHavIbHbIX CPeACTB C 0- 
MOLI[bIO Me@peHOCYUHKOB BO3MOXKHO PacllHpeHve Me€PBOHAaUAaJIb- 
HO CO3aHHONO O4ara 3apaxKeHHA, TAK KAK HEKOTODPHIe Ha- 
CeKOMbIe (HallpHMep, ABYKPbWIble) CHOCOOHbI NMepeleTaTb 
Ha 3HA4HTeJIbHbIe PacCTOAHHA (0 HCCKOJIbKHX  KHJIOMeT- 
(OB), a Kjell NMepeHOCATCH %XHMBOTHbIMH UH JITHILaMH, Ha 
KOTOPbIX OHH 2KMBYT H MHTAIOTCH. 

HewocTtaTKomM 3TOro cnoco6a MpHvMeHeHHA OakTepHaJb- 
HBIX CPp€ACTB ABJIACTCA TO, YTO JJIMTCIbHOCTb 2KH3HH 3apa- 
XKCHHbIX TI@PCHOCUHKOB HM UX AKTHBHOCTb (CMOCOOHOCTb Ha- 
WawaTb Ha YeJIOBeKa WH KUBOTHbIX) B 3HAYHTebHOH CTene- 
HH 3aBHCAT OT YCOBHH BHeIUHeH Cpebl, MiaBHbIM O6pa30M 
OT TeEMMe€paTyPbl HW OTHOCHTe@JIbHOH Ba@KHOCTH BO3ayxa. B 
CBH3H C 3THM HauOOulee BeEPOATHO TIPHMeHEHHe MPOTHBHH- 
KOM 3€Ppa2Ke€HHbIX Me€peHOC4UHKOB B TellJI0e BpeMA Toda, NpA 
TemiepatType Bo3sqyxa oT -+-10° u Bplle, c yyeTom Mpupod- 
HbIX @MaKTOPOB, OJIM3KHX K Te@M, B KOTOPbIX I[e@peHOCUHKH 
OOMTAaIOT B @CTECCTBEHHDIX yCJIOBHAX. ORHako HeoOXO2HMO 
OTMETHTb, UTO HeKOTOPbi€ BUAbI MepeHOCYHKOB MOFyT ObITb 
MCKYCCTBEHHO MpHcnocoOJieHbl K HH3KHM TemiepaTypaM 4 
IIPHMeCHEHbI MpOTHBHHKOM B XOJIONHOe BPeMA Toda (pu TeM- 
mepatypax 40 —10°), Kak 9To uMewIO MecTo B Kopee. 

Ilo MHOCTPpaHHbIM J@HHbIM, MpHMeHeHHe 3apa2KeHHbIX 
Ml€pCHOCYHKOB BO3MO2%KHO C MOMOLIbIO aBHaLHOHHbDIX O6omMO 
CleuvabHOH KOHCTPYKILMH, pa3sqH4YHOTO BUAa KOHTeHHepoB, § « 
a TakKe C HOMOLLbIO PaCMblIHBalOWlNX MpHOoposB, ycTaHaB- 
JIUBaeMBIX Ha CaMOvleTax, ITH %Ke cpelcTBa MOryT ObITb UC- 
MNOJIb3OBaHbI MpOTHBHHKOM JIA COpacbiBaHHA HaCeKOMbIX— 
BpeuTeNeH CeJIbCKOXO3AHCTBEHHbIX KYJIbTYP. 

AmepukKaHcKag aBpuaiuna B Kopee npumMeHsasa aa pac- 
CeHBaHHA HACeKOMBIX pa3JIMUHble OOpa3libl aBva6omM6 u KOH- 
TeiiHepoB. OmvcaHHe HeKOTOPbIX H3 HHX NPHBOAHTCA HOKE. 
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Puc, 4. Yerpoiicrso apua6om6n ava pacceHBaHHA 
3apaxKeHHWxX HaCeKOMbIX 


Ha puc. 4 NoKka3aHa amMepukaHcKaa cnemuuanbHag aBHa- 
WMOHHad OOMGa JMCTaHUMOHHOrO AelicTBua. [lo BHeLIHEMYy 
BHAY OHA HallOMMHaeT OOMIKHOBeHHYIO dyracuylo aBuaGom- 
Oy kKaHOpoM B 250 Ke wu uMeeT NPHOHSHTeNDHO TaKve xe 
Pa3Mepbl H MoOpMy, HO Bec ee cocTaBaser Bcero 75 Ke. [o- 
‘OBHaA YaCTb KOPIlyCa HM€CT KOHMYECKyIO MoOpMy; B Heli 
HaXOAUTCA B3PHIBaTeb JMCTaHWMOHHOTO AeliCTBHA H paciio- 
AO*KeH HeOObWOK MycTo orcex. Lvnunapuyeckult KOpiiyc 
OoMObl pa3qeleH nonepeyHbiMu neperopogkaMu Ha ueThIPe 
OTHECHHA, B KOTOPbI€ MOMELaIOT 3aPpaKeHHbIX HACeKOMBIX. 
IKopiyc 6OMO6bI COCTOHT H3 ABYX MPOAOVIbHbIX NOJIOBHHOK, 
COCAHHEHHBIX WaPHHPHbIM MpHcmocoO/leHHem. Takoe ycrpoii- 
CTBO NO3BO/IHeT KOpPIycy B HYMKHbIH MOMEHT pacKkDpbITECA H 
BbIOPOCHTh COAePpAKUMOe (B DaHHOM clyyae — 3apaKeHHLIx 
HaceKOMBIX). Iloq uyeTbipexionacTHbiIM cTa6usiu3aTOpOM 
HMeeTCH OTCeK KOHHYeCKOH qopMbl. B Hem mower Haxo- 
AUTbCA MapallioT, KOTOPbIH BbIOpachIBaeTcA yepes oTBep- 
cTHe, PaciONOKeHHOe B WeHTpe cTaOuu3zaTopa. [lapaunor 
3aMeliaeT Naqendwe OoMObl w CMAruaeT ee yaap O 3eMuIO. 

C MOMOULbIO AMCTAHUMOHHOTO B3pbIBaTelA packpbiTue 
KOplyca OOMObl MOxKeT GObITh MPOu3BeEZeHO B WOOO TOUKe 
TpaekTopHuw ee nageuua. Ilo noka3aHuamM nMeHHbIX amMepu- 
KaHCKHX JI€ETUHKOB, MPH PaCKPbITHH KOpiyca 6oOM6bI Ha BBI- 
coTe oKovIO 30 m QuaMeTp NOWanM, 3apaxKeHHOH HaceKo- 
MBIMH, COCTaBJIAA TpHMepHo 100 m. Jina toro uto6H Hace- 
KOMBI€ MOP BbIGpaTbCa 43 KOpMyca faxKe B TOM c.Jlyuae, 
CCH OH HE PaCKPOeTCA, B KadKOM OTCeKe CleaHbl OTBep- 
CTHA DHAMeTPOM OKOvIO 2 cm. 

Hexoropbie Gom6bl yka3aHHoli KOHCTPyKUHH BMe€CTO 
BSpbIBaTeA AMCTAHUMOHHOrO AeHCTBHA MMeJIM BSpbIBaTe/Ib 
C BepTYWKOH (nmporenepoM), KoTOpan urpavia Ppolb LHC- 
TaHUMOHHOrO MexXaHu3Ma. Beptylliky ycTaHaBJIMBaJIH Ha on- 
PeAeeCHHOe YHCIO OOOPOTOB, HeO6xoaHMOe MIs pacKpbITua 
kopmyca Ha 3aaHHO TOUKe TpaeKTopHH. B MOMeHT OTDpHI- 
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Ba OOMObI OT CaMOuJleTa BePTylka HadvHadla BpallaTbca 4H, 
pofeiaB 3agaHHoe YHCIO OOOPOTOB, BbISbIBaa PacKpbITHe 
Kopmyca. 

IKpoMe aTux 60M6, Ala paccewBaHHa HaCeKOMBIX aMepH- 
KaHCKad a@BHallia MpHMeHsAdla OyMaxKHble HIM KapTOHHble 
KOHTeliHepbl. Hekoropble 3 KOHTeHHEpOB, COPOLICHHHIX B 
Kopee, OblIM M3rOTOBJIeHbI H3 KapToHa. BpicoTa KOHTeHHepa 
36 cm, qHaMeTp 13 cm, TOMLHHa CTCEHOK — OKO/IO 1 cm. Wpu- 
KPeIVICHHbI K KOHTelHepy WeAKOBbIK MapaulioT HMel B 
jMaMetpe TobKo 70 cm, OH NpeqHasHaualcaA VJIMINb AIA 
TOMO, UTOObI 3aTOPMO3HTb HakeHwe KOHTeMHepa H oca6OuTb 
ero yap O 3eMVJIIO. 

BakrepHaJibHble cpexcTBa MOryT ObITb TaKKE MPHMCHEHbI 
NyTeM OpraHv3alWH NPOTHBHHKOM muBepcuh. Tor cnoco6 
ObVI HCHO/Ib30BaH KalseposcKoh Tepmanvel elle B Nepvog 
lepBOl MHPOBOH BOHHbI, a TakKe (pauucrcKon SnmoHHeH B 
1940—1942 rr. mporus Kutas. Hanpumep, B nepHog nepsoll 
MHpoBOH BOHHbI TepMaHCKOe KOMAHAOBaHHe 3aCbllalo MH- 
BepcaHTos Bo Mpanuio, ApreHTHHy ¥ Mecconotamnut, JLH- 
BEPCAHTbl HCKYCCTBeHHO palipocTpaHAJH TaM Call H cn6up- 
CkylO A3By CpeAN CKOTAa H JoMlayen. 

Tlupepcauthl, JevicTBylollve B Thy, MOryT MPHMCHATb 
AMTIYJIbl, HAMOIHCHHbI€ KOHUeCHTPHPOBaHHBIMH OakTepHaJb- 
HbIMH pellenTypaMu, a TakKe HCMOIb3SOBaTb AIA paciiblle- 
HHUA pellenTyp MOpTaTHBHble aBTOMaTH4ecKHe ipHoopnl. Ily- 
TeM JHBepcui, KpOMe TOPO, MOryT ObITp pacipocTpaHeHbl 3a- 
paxkeHHble mepeHocunku. Ilo MHEHHIO HHOCTPaHHBIX CielHa- 
JIUCTOB, AMBeEpCHOHHbIM cmoco6 MOxKeT ObITh HCIOMb30BaH 
IA 3apaxkeHHA MpOAYKTOB MUTaHHA B MeCTaX UX H3TOTOB- 
JICHUA HU XpaHeHHA (MACO- U MaCOKOMOHHATHI, KOHCEPBHbIe 
34BONbl H Apyre UpeAIpHATHA MMULeBOH INPOMBILITeHHOCTH, 
OKabl C MpOMOBOJIbCTBHeM H *ypa2%KOM, CTOJOBBIC, dba6- 
DUKH-KYXHH H T. Il.), HCTOWHHKOB BOTOCHaAGKeHHA WU 3alla- 
COB BOJIbI, a Tak2xKe JWIA 3apaKeHHA MKUBOTHBIX, nmacTOuL, 
IIOCe@BOB C@JIbCKOXO3AHCTBCHHBIX KYJIbTyP HM JICCHbIX MaCCH- 
BOB i aes 


; og te Saeed 
Jl HenocpeyxCTBeHHOrO MOpaxKeHvA JNOMeH PacibWieHHe = - 
OakTrepHasbHEIX pelleliryp H paciipocrpaneHHe saparKeHHbIX 
If@peHOCUHKOB AHBeEPCHOHHbIM ITyTeM HaH6oulee BePOATHO B 
MecTaX HaHOOJIblero CKOMIeHNA JofweH (HalpumMep, Ha BOK-  - 
gaslax, B KHHOTeaTpax, CTaHIMAX METPONOJHTEHA HT. I.). 

Jina MlopaxkeHva OObeKTOB, paCMOJOKeHHbIX B riy6o- 
KOM TbIUIy, CAMOJIeETHI CTpaTerMueckoH aBMallHu (TAKeJIble 
SomMOapAMpOBILMKH) MOryT HeCTH H cOpacbIBaTb OakTepi- 
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aJIBHBIe ABHAUHOHHbIe OOMObI, KOHTeHHepbl Mv Apyrve cpex- 
CTBa, H€ HCKJIOVCHO TakKe IIPHMeHeHHe yIpaBuIAeMbIX pe- 
AKTHBHBIX CHaPAAOB asbHero eHCTBUA, CHapsDKeHHDIX 
OakTepHaJIbHBIMH pellentypamu. 

Hexkoropbift uuTepec c 3TOM TOUKH 3PpeHHA MpemcTaBssAtor 
BOSAYUIHBI Wapbl, O KOTOPbIX B NocnewHee BpeMaA Obl Ony- 
OUKOBaH pxAX cooOmleHHi B neyatu. VH3 3Txx cooélenuii 
BUAHO, ¥TO B CIA co3gzaHpt aspoctatl (BOS YIDHbIe m1a- 
pbt) Sombio# rTpy3sonoybeMHOCTH H YTO TaM YHeENAIOT OOub- 
IO€ BHHMAHHe H3Y4eEHHIO HallpaBJIeHHA BO3TYIUHEIX MOTOKORB 

: Hall TEppHTOpHeH HallleH cTpaHbI u cTpaH HapowHO memo- 
KpaTHH. YCTaHOBAeHO, YTO KOHCTPYKUH aMepHKaHCKHXx 
a3POCTATOB NOSBOIAIOT HM MPH3€MJATHCA HIM COpacbiBaTb 
rpy3 B 1060H TOUKe TpaeKTOpHH HX MovieTa. 

ITO faeT BO3MOXKHOCTS NpeANonarath, uo BO3LYIUHbIe 
Wapbl MOryT ObITb HCMOAb3OBaHbI AAA WOCTAaBKU 6akTepn- 
(IBHBIX CP€RCTB K 3apaHee HaMe¥eHHbIM OObeKTaM, pacrio- 
NOXKCHHBIM Ha 3HAYHTEIbHOM PaCCTOAHHH OT MecrTa. BbINy- 
CKa 3THX Wapos. Tako cnoco6 npuMeneHua OakTepUaJIbHBIX 
CPpeACTB, MO MHCHHIO MHOCTPaHHbIxX ClelHaHcToB, o6ralaer 
PANOM MpeHMYyecTB, K “HCY KOTOPbIX OTHOCATCA: CpaBHH- 
TeNbHO OOMbIWWat MoesHand Harpy3Ka H Maslamq cTOuMocTD 
aspoctaTa, OOMbIWWad AaIbHOCT, MOMeTa MpM WcnOD30Ba HH 
YCTOHYHBBIX NOTOKOB BoskyxXa, TpyLHOCTh o6H ap YoKeHHA 
a3pOCcTaTOB BO BPe€MA HX TovleTa Ha GOObIIMX BbICOTAaX. 


3. BOEBbIE CBOHCTBA BAKTEPHOJIOFHYECKOro OPYKHA 


Boepble cBolicrsa Oakrepnosornyeckoro OpyXuA oMnpe- 
ACNAIOTCA PADOM ocobeHHOCTeH elicTBHA OakTepHaJIbHbIXx 
CPpeACTB Ha OpraHH3M YeNOBeKa WIM XKHBOTHOFO. 

Nepsok wu ocHOBHOH ocoGeHHocTbIO jelicTBHA 6akTepu- 
ANbHBIX CPCACTB ABAACTCA HX CNOCOOHOCTH BbI3bIBaTb MaCCO- 
Bbie HHPeEKUHOHHbIe 3aG0eRaHHA MODE WH KHBOTHEIX pu 
Pa3JIH4HbIX MyTAX 3apaKeHHA ake B cyYae NonanaHnA 
B OPlaHH3M HHYTOKHO MaJIbIX KOJIMUeCTR Ooe3HETBOPHbIX 
MUKPOOOB HJIM TOKCHHOB. 

B ecTecTBeHHbIX YCIOBHAX HCTOWHHKaMH HHeKiuu (3a- 
Pa3HOrO Hataa) ABAIOTCH TaBHBIM O6pa30M OONbHEIe JI0- 
AH WM XXHBOTHBIC, B TOM YHCHe HW rpbisyHE (pyc. 5); nepe- 
HOCHHKaMH MHPeKUMH — HaCeKOMBIe H Kelln (puc. 6); Ipu 

" 9TOM MOCIeRHHe CaMH HepeAKO TakxKe ABIAIOTCA MCTOUHH- 
KaMH HHDeCKIIMH. | 

IIpH MpHMeHeHuM IpoTHBHHKOM 6akTepuanbHEIX cpeycTB 

gapaxkenne joqeh OonesHeTBOPHbIMH MUKpOOaMH HK TOKCH- 
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Prue. 5. [pbi3yHnt: 
a—Kkpbica; 6 —Tap6aran; 6 — JOMOBaA MbIlllp, 2 — necvalkKa 


HaMH MOMKeT NPOHCXOAHTh IPH BAbIXaHUM 3apa7KeHHOrO BO3- 
Wyxa, ynorpeOeHuu B MHIWy 3apaKeCHHbIX MPOAYKTOB IH- 
TaHHA WM BOAbI, YKyCaX 3apa%KCHHbIMH HACCKOMDIMH HM KJI€- 
IWaMH, NOMaxzaHuH MHKPOOOB H TOKCHHOB Ha NOBPe7KeCHHylO 
KOKY HW CAH3HCTbIe OGOIOUKM Tvia3 H HOCa, PaHeHHH 3apa- 
S9KEHHbIMH OCKOJIKaMH, a Take B pe3ybTaTe  COlMpHKOCc- 
HOBeHHA C 3aPaxKeHHbIMH MpeAMeTaMH HIM MpH HemocpeACT- 
BEHHOM OGOULCHHH Cc OO/IbHbDIMH JIIOJbMU WH 2KHBOTHBIMH. 

Oco6o0e BHHMaHHe HeOOxXOAHMO YAeATD MpedynpexaKe- 
HHIO 3apaxKeHHa yepe3s BO3AYyX, BOAy HW NPOAyKTbI NMTAHHA, 
TaK KaK HMeHHO 39TH NyTH HakOouee ONaCHbl B CMbICMe pac- 
MpocTpaHeHia HH@eKWHOHHBIX 3a00/1eBaHHn. 

Bropaa ocoGeHHocTb elcTBHA OakTepHa/bHbIxX CPeCTB 
COCTOHT B TOM, 4TO MeK AY MOMCHTOM 3apaKeHHA HW NOAB- 
jleHMeM HepBblxX MpH3HakOB 3a00/1eBaHKA NpOXOAMT HEKOTO- 
poe BpeMs, Tak Ha3biBaeMbIH CKPbITbIHi (HHKyO6alHOHuHbli) 
nepuon. OH MOMET MpOAOMKaTbcA OT HECKOVIBKHX YaCOB 
(uanpuMep, Mpu 3apaxkenun OOTYIMHHYECKHM TOKCHHOM) 0 
HECKOJIbKUX MHel nH Wake Heteib (npH Opynemiese, Ky-sn- 
xopamKe), B Te“eHHe KOTOPbIX 3apa3HBINHHCA UYBCTBYyeT 
ceO6a mpakTuyecku 30poBbiM. []pot02KHTeAbHOCTb CKPBITO- 
ro mepvona OMnpeseaeTCH B OCHOBHOM BHOM BO3OyAHTeIA, 
IpPHMCHeHHOTO IIpOTHBHHKOM B KaueCTBe OakTep HAJ bHbIX 
cpeacrs, a TakxKe MO HCKOTOPOH CTeMeHH KOMHYECTBOM MH- 
KpoOoB, MOlaBlIHX B OpraHH3M, H YCTOHYUBOCTbIO CaMoro 
OpraHH3Ma. 
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Tpetba ocoGeHHOCTh jencTBHA 
O6akTepHaJbHbIX CpeCTB onpere- 
ainetca cnoco6HocTbiO HeKOTOPBIX 
3a60e€BaHHH, Ha3bIBaeMbIX KOHTA- 
rHO3HbIMH, MepeqaBaTeca oT 60/b- 
“HOTO K 300pOBOMy H ObICTpo pac- 
nmpoctpanatbes cpean astonen, Tax 
Kak IPH KOHTarvo3HHIx 3a6o7eBa- 
HHAX Mepenaua Bo3O6yAuTeIA Mpo- 
H°XOLHT HeMOcpeACTBeHHO oT 3a60- 

JleBIIHX 3ZOPOBbIM JIIONAM, 60JIb- 
HbIe KOHTaPHO3HbIMH 3a00/eBaHHA- 
MH C MOM@HTA MOABJICHHA NepBbix 
Mpu3sHakoB 3a00NeBaHHA, a HHOTMa 
HW 3a 2Ba-Tpu DHA AO HX NOABICHHA 
ONacHbl AIt OKpyKalollyx. 

K KOHTarHO3sHBIM 3a607eBaHH- 
AM 4eJIOBeKAa OTHOCATCH: UyMa, XO- 
jlepa, HaTypajbHas ocia, OprowHoH 
TH, NapaTH®pl u AH3eHTepHaA. 

Sapaxkenve 30poBbix J1oleH 
BO3MOXKHO TakxKe OT W02eH, 3a60- 
JleBiuHX JerouHOw WH KHIWeWHOH 
chopMo cHOupcKoH A3BbI, CalloM 
MeHOuN030M. Oco6yl0 onacHOCTb B 
OTHOWeHHUM O6bICTporo 9TH aAeMHye- 
cKoro pacnpoctpaHeHHaA Mmpecras- 
JIAIOT 4YYMA, xouepa H HaTypaJibHas 
ocna, KOTOpble TIPHHATO B CBA3H C 
39THM H@3bIBaTb OCO6O oOnaCHbIMH 
HHMeKIHAMH, 

K KOHTarHO3HbIM 3a607eBaHHAM 
2KMBOTHbIX OTHOCATCA Allyp, can, | 
yYyMa KpylHoro poraToro cKOTa, 4y- Puce. 6. Tlepexocunky B03- 
Ma CBHHeH, ocla oBell H Jp. eben PRR i el ts 

IIpu HCNOMb3OBaHHH MPOTMBHH- g | knem: 6 — KOMAD: 
KOM B KavecTBe G6akTepHaJIbHbIX 6 — Bob; 2 — 6n0xa’ 
cpeicTB Bo36yluTeeH HeEKOHTATH- | 
O3HbIX 3a601eBaHHH, TO ecTb 3a60eBaHMH, KOTOpbIe He Mepe- 
WaloTcd HeMOCpeACTBEHHO OT 3a60/eBIIMX K 320POBbIM JIIOLAM, 
gapakeHHe lofeH OyneT NPOHCXOAHTH TOJIbKO B pe3syAbTAaTe 
IpHMeHeHHA BOsOyAuTeeH. K HeKOHTarvo3HbIM 3a60/1eBaHH- 
AM OTHOCATCH OOTYIH3M, TylIAspemua, Opylemies nu. Ap. 
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Yerspeprow oco6enxoctpio elicrBua OakTepHaJbHbix 
CpeACTB ABIAETCH CNOCOOHOCTh GakTepHalbHOrTO o6uaKa, 
TOROGHO O61aKy BO3LYXa, 3apaKeHHoro OTPaBAAIOWIUMH Be- 
INW€CTBAMH, NPOHHKaTb No NyTH CBOero ABHKEHHA B pa3uvIH4- 
Hbie HerepMeTH3HPOBaHHble COOPyKeHHA, 3aHuA, YKPbITHA 
(II@IH, 3CMJIAHKH HM Taslepen) M 3apaxKaTh Haxossllluxca B 
HHX He3aulHWeHHbIX WOMeW (puc. 7). B ormuune or welictT- 
BUA OTPaBJAIOULHX BelSCTB, YaCTHUbI] OakTepuvabHOH pe- 





= 
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Puc. 7, IlpouukHopenve 6akTepHanbuoro O6aKa Yepe3 HenOTHOCTH: 
Q@—B OKHO; 6 —uepe3 ABePpb 3€MJIAHKH 


» 
a 





oS 


IelTyYpbl, COMepKallvech B OakTepHaIbHOM OOJIake, ocelaa, 
SapaKaloT HapyXKHble HW BHYTPeCHHHe MOBEPXHOCTH 37aHHH U 
COOPyKeHHH H HAaXOWAIMeCA TAM Pa3JIHUHbIe MpeaMerTHt, 
YTO TaK2XKe€ MOMKET ABHTbCA HCTOUHHKOM 3apaKeHHA JOH. 

Oco6enHOcTbiO GakTepHaAbHbIX CPpeACTB SABAAeTCA TaK- 
KE TPYAHOCTh HW MIHTeAbHOCTS OGHapy Kenna GOne3HeTBOp- 
HbIX MHKPpo60B HW TOKCHHOB BO BHelHeH Cpee, Tak Kak OHH 
He HMelIOT HHKAKHX BHeIUHHX MpHu3HaKOB (UBeTa HIM 3amMa- 
xa). O6Hapy2KHTb UX MOXHO TOKO TyTem wa6opaTopHbIXx 
HCCIENOBaHHH, TpeOyIOulMx WUTeIbHOrTO BpemMeHH, I[losto- 
MY, 4TOOLI OKOHUATeEIbHO YCTaHOBUTb (cbakT mpHMeneHna 
IIPOTHBHHKOM OaKTepHabHbIX CPeACTB WH OMpeeIHTb UX 
XapakTep, HYKHO HEM€JICHHO B3ATb H JOCTaBUTb B Ja6o- 
paTOpHio WIA HCCIeCLOBAHHA TIpOObl U3 MOMO3PHTeCMbHbIX Ha 
3aparKeHHe BOS1YXa, BOTbI, MOYBLI, MPOAYKTOB MUTaHHA, OC- 
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KOJIKOB M OCTaTKOB IIPHMeHeEHHbIX aBHa6om6, KOHTeHHEPOB 
HT. I, a Take OOHAPYKEHHBIX HACeKOMBIX, Kellen u 
MPbISVHOB. 

Uto6bl pacno3HaTh 3a601eBaHUA, BOSHHKINHE B YCJIOBH- 
ax OakTepHowormyeckoH BOHHBI, moTpe6yercaA TakoKe 3HadH- 
TeJIbHOe BPEMA. ITO OyAeT cBASAHO C TEM, YTO KIIMHHGECKAA 
KapTHHa 601@3HH, BLISBAHHOH mpHMeHeHHeM OakTepHaJib- 
HBIX CPe€UCTB, B 3HAYHTeEIbHOH CTelMeHH MOKeT OTMMUATDCA 
OT KIMHHMYeCKOH KapTHHbI TOM we OoNesHu, MpoTeKalollen 
'B @CTECTBEHHBIX yoroBuax. Tloqo6HpIe OTKIOHEHUA MOTYT 
6uITh OOYCIOBICHHI IIPHMeHeHveM OakTePHaJIbHbIX pellen- 
TYP, COMepxKalllux BOS6yAHTeTeH HECKOJIbDKHX HHeKILMOHHEIX 
3a601eBAaHHH, HeOOLITHbIMH WIA ECTECTBEHHBIX YCJIOBHH My- 
THMH TIDPOHUKHOBeHUA BOs6yRUTeel B OpraHH3M, a TakxKe 
6ObIHM KOJHUCCTBOM GOO@3HETBOPHBIX MHKPOOOB H TOK- 
CHHOB, NOMaBUINX B OpraHusM. B ciyyae NMpHMeHeHHA IIPO- 
THBHHKOM 6aKTePpHaNbHEIX pellelirvp, cowepmallux Bosdy- 
muTeleH HeCKOJIBKHX 3a6071eBaHHH, KJIMHHYeCKaH KapTHHa 
6Gone3sHH (B 3aBHCHMOCTH OT HHKy6allMOHHOrO = nepnosa) 
MOMKeT HANOMHHATb CHMMTOMEI HECKOJIbKHX 3a607eBaHHH. 
IIpH coueTaHHH 3apaKeHHuA OakTepHaJbHbIMH CpeCTBaMH 
C NOpaxKeHHAMH MpOHHKalolleH paywalluet M OTPaBIAIOLUH- 
MH BelllecTBaMH KJIMHMYeCKad KapTHHa 60e3HH MOKET 
OKa3aTbcn elle Gomee cNOKHOH, a TeyveHHe ee — Goulee TA- 
*KECJIBIM. | . 

Bapaxenve 60bIMMH 203aMH OO/le3HETBOPHEIX MH- 
KpO60B HIM TOKCHHOB OOYCAOBHT TAH2KECTb TEVEHHA BbISBAH- 
HOH HMM 6ONeSHH C BLICOKHM MpOUeHTOM JeTabHOCTH (Je- 
TaNbHOCTh — YHCIO CMepTHEIX caydaeB cpenH 3a6oveB- 
WWHX, BbIpPaKeHHoe B MpoueHTax). 


4. BEPOATHBIE OBbEKTbI BAKTEPHOJIOTHYECKOFO 
HAHMATEHHA 


Ilo MHeHMIO WHOCTPAHHEIX cneluanucToB, 6OaKkTepHouo- 
ruyeckoe OpyxXHe MoMKeT ObITh MPHMeHEHO Kak HemMocpeNcrT- 
BeHHO Io BOMCKAaM, HAXOMAUIMMCA Ha TeaTpaX BOe€HHbIX 
neficTBHH, TaK u 10 OObeKTAM, PaCMOVIOKeHHEIM B TTy6OKOM 
Thuy. B nocneqHem cay¥ae MpoTHBHHK 6yfeT CTPeMHTECA: 
COPBaTb B HaUaJIbHbIH NepwON BOHHEI MOOHJIH3alHOHHbIe Me- 

. POMPHATHA U PaSBEPTHIBAHHe BOOPYKEeHHBIX CHI MyYTeM To- 
paxXeHHA BOMHCKHX KOHTHHPCHTOB, MPeWHa3HaveHHbIX AAA 
OTMpaBKH Ha (poOuHT, a TakxKe HaceNeHHA YTOPOXOB HM CéJIb- 
CKHX PaHOHOB, MOMMIEKAaNX MPH3bIBy B aPMHIO; Lesoprani- 
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30BaTb Thi] CTpaHbl W HapVWUTb HOPMasbHyW paGoTy npo- 
MBIULICHHbIX IIPCAMPUATHH uw OHbeKTOB HAaPOAHOTO xn3ait- 
CTBa MyTeM CO31aHuA Honplioro KOMMYeECTBA OUArOR 3apa- 
KEHHA, YMCHbIIHTh JKOHOMHYECKHH NOTeHIINAN CTPAaHH ny- 
TEM IHPOKOTO PacmpocTpaHeHHA HHPEKUMOHHEIX 3a607eRA- 
HHH B KNVOHBIX NMNOMBIINTeHHBIX TONDO TAX, 3aNaAxKeHNa 2ANA- 
COB MIPONOBO.1ecTBUA HW Mvpaka, a TakoKe MvtTem yunutoxKe- 
HUA CeTbCKOXO3AHCTBEHHbIX MKHBOTHBIX H MOCeBOB CeIbCKO- 
XO3AUCTBEHHbBIX KYJIbTYp. 

Han6oree BeposTHbIMH O6beKTaMH JIA MpHMeHeHHA 
MPOTHBHHKOM OakTepvosmorMyeckoro OpyxXHA MOryT O6BITb 
KPYNHble MDOMBILICHHbIe H ANMMHHCTPATHBHbIe WeHTpbl, 
KEE3HOMOPORKHbIE Y3.1bl, MOPTbl, KPYMHbIe MKHBOTHOBOAUe- 

CKHe XO3AHCTBa HW AONbUIMe MACCHBbI MOCeBOB cCeJIbCKOXO- - 
3HHCTBEHHBIX KYJIBTYDP. 

Kakne wMeHHO Bo36vaANTenH MH*eKUHOHHEIX 3a60neRa- 
HHH MOryT ObITb HCNOMb3OBAHbI MPOTHBHHKOM AAA GaKTe- 
pHosoruyeckoro HananeHua? Ha 3sTOT BOMpOC OTBETHTh 3a- 
paHee O4€Hb TPYQHO, MOKHO TOALKO Npemnosarath MpHMe- 
HeHHe TOTO HAM WHOTO BO36yvANTeNA, TpHyeM BHIOOp mpo- 
THBHHKOM ompemenenHHoro Bo36ynuTeNA OyneT 3aBHCeTD OT 
ero CROHCTR, OAVCNORAMRAIOIINX HaHOOUbUIyIO BO3MOX- 
HOCTb 60eBOrO HCNOMb30BaHHA. 

K uHcaly TaKHX CBOMCTB, MO MHeHHIO HHOCTPaHHbIXx cme- 
UHaMCTOB, OTHOCATCA: MHHHMAJIbHOe KOJHYeCTBO BO36yH- 
TeeH, HeOGOXONHMBIX AA TOTO, 4TO6bI BbI3BaTb 3a607eBa- 
HHe; cMOcOOHOCTh AaHHOro § BO3sOyANTeIA §6ObKTpO pacmpo- 
CTPaHATbCAH cpeaH sOeH HW 2KABOTHbIX, BbI3bIBaA INHAeMHH 
HJIM 3ITH300THH; THKECTS H AJIUTCIbHOCTb BbI3bIBAeMOTO BO3- 
OyqHTeNeM 3a60eBaHHA; YCTOMYMBOCT BO3SOyIHTe/IA BO 
BHeIUHeH Cpele; TPYAHOCTb WH WIHTCIbHOCTh OGHaApyKeHHaA 
MpHMeHeHHOro BO36YANTeIA WU pacno3sHaBaHuA 6o7e3HNn; 
CTEMeHb CNOMKHOCTH MPOH3SBOACTBAa, XPaHeHHA H pacmpoctTpa- 
H@HHA BOSOYAHTeNA,. 

Kpome Toro, 6o7blloe 3HaveHHe HMeeT HamTMUHe cpencTB 
cnelunpuyeckonH MmpodusakTHKH MpOTHB- BbI3bIBAaeMOTO BO3- 
6yruTenem 3a601eBaHHA. 

OcHOBBIBaACh Ha VKa3aHHbIX cCBOMCTBaX, MHOcTpaHHpIe 
TeEOPeTHKH HaKTePuOMOrHyeCKOH BOMHBI CYMTAIOT, 4TO B Ka- 
yecTBe 6akTepUuaNbHbIX CPeACTB WA NOpaxkenna wowen u 
MKHBOTHBIX MOryT OvITD HCNONb30BaHbI: 

Aa nopakenna Ose: BOZOVAHTeIH UYMbI, TyApeMuH, 
6pyleie3sa, CHOUPCKOH A3BbI, Cala, MeNHOUMO3a (.102%KHOTO 
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cama), Xomeph, cbimHoro Tua, JHxXOpanKu wyuyramMyum, 
MATHHCTOH wHXOpaakH CkasucTerx rop, Ky-1uxopaaKn, Ha- 
TYPaJbHOM OCMbI, MCHTTAKOSa, KeNTOH MxXOpaaKu, 2HUeda- 
JIUTOB WH HEKOTOPbIX Apyrux 3aG6o/leBaHH, a TakKxe GoTyH- 
HHYeCKHH TOKCHH; 

AAs M1OpaxKeHHA KHBOTHBIX: BO3ZOyAuTeIM Alllypa, TyMBl 
KPpyMHOro poraToro CKOTa, YyMbl CBHHeH, a3HaTCKOH sIOmK- 
HOH YyMbI MITHU, OCMbI OBE, JOXKHOPO G6elleHCTBa, MOBAaJIb- 
HOrO BOCIaJICHHA JIErKHX KPyMHOrO poraToro cKOTa H Apy- 
THX 3a60eBaHHA, a TakKxKe BOS6yANTeMH 300HO30B! (cH- 
OUPCKOH A3ZBbI, cana Hu Ap.). 

7iaa yHHYTOKeHHA CebCKOXO3AMCTBEHHEIX KYyJbTYP, 110 
MHEHH1IO HHOCTPaHHbIX ChelHaJHCTOB, MOryT ObITh HCNOMb- 
3OBaHb! BO3OyAHTeIM 3a60eBaHHH pacTeHHi, BEI3bIBAaIOIIHe 
PxXaBYMHy cTeO/IA NMWEHHIUb, pxXU, YBALAHHe KapTodeus, 
MO3aHUHylO Ooe3Hb TaGaKa H TOMATOB, rpHOKOBOe 3aG6oule- 
BaHve puca HW XJIONKa HU T. I., a TaKKe Pa3sH4Hble Haceko- 
MbI€e — BPeAHTeIH CebCKOXO3AHCTBEHHbIX pacTeHHii. 

B nocnenuee BpeMA HHOCTPAHHble cnelnanMcTH! ynena- 
OT 6OIbIOe BHHMAaHve paspa6oTKe XHMMYeCKHX cCpeNCTB 
YHHUTOKECHHA CCIbCKOXO3AHCTBECHHBIX KYJIbTYP. Ito obbac- 
HACTCA TEM, UTO XHMHYeCKHE BELLECTBAa MO CpaBHEHHIO C BO3- 
6yQuTeIAMH elIeBbI HM MpOCTbI B TIPOM3BOUCTBe, a TakxKe 
YCTOHUMBEI MpH xpaHeHuu. XMMMY4eCKHe BeMleCTBa, KOTOPHIe 
MOryT G6bITh NPHMeHeHbI AMA STO We, To XapaKtTepy cBoe- 
ro neMcTBHA pasqenstioTca Ha repOuUHALL, peryiaTOpE! po- 
CTa pacTeHHyw H edomHanThl. 

FepOuunabl—neoprannueckve WH OpraHHyeckne coenH- 
HeHHA, HCNOMb3yYeMble B C@bCKOM XO3HHcCTBe WA Gopb6nl c 
COpHaAKaMH. B KavecTBe repOHUHLOB NpHMeHAIOTCA pa3sHnu- 
Hbl€ MpPOH3BOAHble (eHOKCHyKCycHOH xkucOTH. Tipu ynor- 
peOeHHH B He6ObUIHX 203aX TrepOMUMAbI BbISbIBAIOT yHU- 
UTOMKEHHE COPHAKOB; OOMbUIHeE NOZbI repOHUHAOB MpHBOAAT 
K rHOeAu CebCKOXO3AHCTBEHHbIX PacTeHHit. 

PeryasTopsl pocta pacrenui—oprannyeckne BelllectBa, 
KOTOPble YCHJIMBalOT Pa3BHTHe pacTeHHH MH CO3speBaHue M0- 
nos. I[puMenenve HX B OOMbUINMX 103aX BbI3bIBaeT OOPaTHOe 
eHcTBHe — 34Me]IeHHe Pa3BHTHA HW pocTa pacTeHHii u co- 
3peBaHHA MJIONOB. | 

K yetbomHaHTaM OTHOCATCA XHMMYeCKHe coenHHeHHA — 
XJIOPHCTbIM WHHK, THOWMAHAT HaTpHA A Apyrue. Onn BbIBbI- 


1 Wadexunounble 3a60nepaHua, KOTOPHIM MOZBepxKeHH MOL u 
%KHBOTHHIG€, NPHHATO HaahiBaTb 300HO3AMH. 
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BalOT ONaeHHe JIMNCTbeB y JepeBbeB, KYCTAPHUKOB HM APyrux 
pacTeHuH. 

OcoOeHHOCTbIO AeHCTBUA Ne@PCUHCJICHHbIX XUMHYeCKHX Be- 
LeCCTB ABJIACTCA TO, YTO B M@JIbIX 203aX OHH yvJyulllalor 
pa3BHTHe pacTeHHi, a B GombIUHxX—cNOco6HbI NOaBIATb 
Da3BHTHe HWW MOJIHOCTbIO VHHYTOKATh pacTeHHA U MNONO- 
BbI€ KYJIbTYDPbI. 
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HABA BTOPAS 


KPATKAA XAPAKTEPHCTHKA HEKOTOPDbIX 
HH®EKUHMOHHbIX 3ABOJIEBAHHA 


B 3aBHCHMOCTH OT TOTO, K KaKOMY BHAy MHKpoopranns- 
MOB OTHOCATCA BOSOYAHTeIU, KOTOPble MOryT ObITb NpHMe- 
HeHbI IIPOTHBHHKOM B KavecTBe OaKkTepHaJIbHbIX CPeACTB, HH- 
(PeKUHOHHbIe 3a60NeBaHHA, BbISbIBACMbIC HMH, COOTBETCTBEH- 
HO MOXKHO NOMpa3sAeIUTb Ha GaKrepuanpune, PHKKeTCHO3- 
HbI€é H BUPYCHBle. 


1, BAKTEPHAJIbHBIE 3ABOJIEBAHHS. - 


K asToh rpymme OTHOCAHTCA MHOrHe 300HOSbI — 4yMa, Ty- 
JApeMuA, Opywemwie3, CHOMPCKaA A3Ba, CaM, MeIHOHLO3, a 
Take Takve Oovle3HH, Kak xolepa HW Apyrue. 

UyMa—BBICOKOKOHTarHosHoe 3a6oneBaHue, OTHOCAILeeca 
K OcO60 ONaCHbIM HHMeKUHAM. Ita Oone3sHb Obima H3BecTHa 
YeNIOBeYeCTBY C TaBHHx nop. Ileppaa simHaqeMuA UYMBI, cBe- 
NeHuA O KOTOPOH OMIM TO HaIUuX BPeMeH, OTHOCHTCHA elle 
K IV Beky fo HalmeH spb. B XIV Beke uyMa, Ha3BaHHaA 
KYepHOH CMePTbIO», B TeYeHHe TpPeX Wer yHecsa OKOJIO YeT- 
BepTH Bcero HaceeHHaA Esponp uv Oovee 35 MH. deOBeK 
B Kutae. Tlocnequaa KpynHaa SNHeMHA YyMbI Hadanacb B 
1894 r. B Kurae (Kauyrone), omkyza Oblma 3aHeceHa B UMu- 
muro, re oT Hee 20 1920 r. morn6s10 Gomee 10° Man. WesIOBeK. 

3a NocnenHHe TOMB! BaD ONSTEH peekoe CHHKeHHe 3a- 
6oleBaHHA. YyMOH. 

SHAeMMYeCKHMH (TO @€CTb M@CTHBIMH, xapakrepHEIMM 
TONbKO JJIX MaHHOH cTpaHbl WIM TeppuTopuH) ouaraMy 4y- 
MbI ABAAIOTCA MYCTHIHHbIe TeppHTOpHH Llentpanbuok (TuMa- 
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fav, Tuanykyu, nyctestas To6u, Upan u mp.), Boctounok 
(Manpuxkypus, Buytpexuaa Mounronmua) u Cpertneht A3un; 
3HAUMTe.IbHAA WaCTh TeppuHTOpHH ApuKH, a TakxKe pra MeCT- 
Hocteli 8B CepepHoh u TOouwnoh Amepuke. Suaemuuna 4ymMa 
Take 219 Magnun, nosyoctpopa Mugokutrai, TOowKxHoK Kopen 
H octposos SiBa, Llewsou, Manarackap u ap. Pesepsyapom, 
MOAWACPpKHBaIOULHM HHQeKUHIO, SABJIAIOTCA MKOMKUBYLLUE 
PpbI3yHbI (CYCJIHKH, MecuaHKH, TapOaraHbl u Ap.), a TakxKe 
KPBICHI. 

Bo36yaquTeleM 4YMbI ABIAeTCA OakTepHA, HMEIOIAA BUD 
KOPOTKOH MamOuUKH C 3aKPYMVI€HHbIMH KOHUaMU. Ona Obla 
oTKpbiTta B 1894 r. 

Uyma merko pacnpocrpanserca cpenn mone (ocobeHHo 
nerouHaa topma), Tak KaK BO3O6yMHTeIb UyMbI OO.1anaer : 
BLICOKOH CTeNeHbIO 3apaKeHHA: WIA TOTO YTOOBI Hayavica 
HHDeKILHOHHIN mpomecc, MOCTaTOUHO, YTOOLI B OpraHHv3M 4e- 
NoBeKa Womato Bcero HeCKO.IbDKO oco6eH Bo3s6ymHTeWNA. 

B ecTeCTBCHHBIX YCIOBHAX HCTOUHHKaMH 3aGoNeBaHHA 
QAA YnoBeKa OOLTUHO ABJIAIOTCA PpbI3yHbI (KPbIChI, CVCJIHKH, 
hecuanku, TapOaraubl H Apyrve), a TakKe BepO.1IOUbI u He- 
KOTOpbIe Wpyrve %KHBOTHbIe. SapakenHe yweropeka Mpouc- 
XOMUT Yale BCero Yepe3s yKycbI O1Ox, OONTAIOWIMX Ha OOVIb- 
HbIX rpbi3yHax. IIpu 3apaxKeHHn 4YyMOH Yepe3s yKyc 6.10xH 
BO3HHKaeT OYOOHHAA YyMa, KOTOPaA HepeTKO MepexoAUT B 
Han6o7ee onacuylo dopMy — serouHylo uymy. B nanpbuelt- 
wem mwerouHad MOpMa YyMbI MoxKeT OGHICTPO pacnvocTpa- 
HATbDCA Cpenu sromeH, Tak Kak OObHbIe ITOH ChOpMOH 4UyMbI 
Mp Kalle uv pa3sroBpope BbINeAIOT C MOKPOTOH Oo7btIoe 
KQUIHYeCTBO YYMHbIX MUKPOOOB. 

IIpH uckyccTBeHHOM MpHMeHeHHH BO3S6yAHTeNA UyMbI 3a- 
pakeHHe YeJIOBeKaA MOXKEeT MPOUZOHTH Yepe3s MbIXaTe/bHbIe 
MYTH, MHULCBAaPHTeJIbHBIH TPpakT, MNOBPeXACHHYIO KOMKY H 
CIM3HCTbIe OHOOUKH, a Tak»Ke Yepe3 YKYCbI 3aDPaKeCHHbIX 
HaceKOMbIX (610x). 

Han6onee wacto 4yMa MpoaBsneTcaA B NerouHOn u Oy- 
6oHHOK dopmax. [IpomomKuTerbHOCTh HHKYyOallHOHHOrO Me. 
puona mpu 3a6o71eBaHHAX YyMOH (B OGOHX cyyanx) cocTaB- 
JIMeT OT HeCKOJIbDKUX YACOB TO WecTH WHeH, uallle Bcero— 
OLHH-TPH LHS. 

Jlerounaa bopMa uwyMpt (aymMHoe BOCTameHHe 
NerKuX) BOSHHKaeT MPU Nonakanun BOZOYAUTeA B OPTaHH3M 
yepe3 AbIXaTeIbHble MWyTH. Sa6oneBaHHe mmpoTeKaeT upes3- 
BhIVaHHO TAKEO MW COMPOBOMKTAeTCA BLICOKOH TeMnepaTypon 
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C MOBTOPHBIMH O3HO6aMH, OBIWWKOH, CHIbHBIMH OOJAMH B 
6oxy, a Tak»Ke KallwieM c BbIAeIeHHeM MeHHCTOK KpOBAHH- 
cro Moxkpotpl. Bes meueHua Bce 3a60eBlIMe STOH dopMoH 
UyMbI MOryT NOrH6HyTb Yepes TPH-NATb WHeli Cc MOMeHTa 3a- 
6oneBpaHuA. BoabHble erouHOH YYMOH O4eHb OMAaCHbI AIA 
OKpyXaloulHx. 

By6o0HHaa POpMa YYMBI pasBuBaeTca Npu Mo- 
nmawanHu sBos6yAuTeiA B Opra- ; 
HH3M Yepe3 MOBPeKAeCHHY!IO KO- 
Ky, a TaKxKe yepes yKycbl 3apa- 
XKEHHBIX HACEKOMBIX (610X). 3a- 
GolleBpaHve HauwHaeTCA BHe3sall-: 
HO — MOABJIAIOTCA CHJIbHBIM 03- 
HOO, pe3koe MOBbIMWeHve Temme- 
paTypbl HW CHJIbHad TOOBHaH 
Gob. C mepBoro JHA 3a6oeBa- 
HHA JtMMaTHueCKHe 2%KeJe3Hl, 
pacnOvIOKeHHble BOUIM3H MeCTa 
IIpPOHHKHOBeHHA BOs6yANTeIA (B 
maxy, MO MbIMKOH WIM B Apy- 
rux JiMMarwueckux  y3wiax) 
(pvc. 8), HaOyxaloTr H MemaloTcA 
pesko Ooe3HeHHbIMH; Yepe3 TPH- 
NATb WHeH OOpa3sy!loTcCA UyMHbIe 
6y6ouHb], OcTHraillve HHOrlAa 
pa3MepoB KpymHoro AOs0Ka. 

Bpicokaa TeMMepatTypa yep- 
2KHBaeTCA BIVIOTh MO HarHOeHHA 
6y6oHos, KOTOpoe OGbINHO HacTy- 
llaetT Ha LUIeCTOH-BOCbMOH J€Hb 
6oe3HH. By6oHHan dopma rpo- 
TekaeT Jierue, ueM  JlerouHad. 





Tak Kak 6y6oHHan 4yMa MOxKeT 
NepexOMUTb B JIeTOUHY!O, OOJb- 
Hbie 3TOH POpMOH 4YMbI AO NO.- 


Puc. 8. Cxema pacnovo- 

*KeCHHA AHM@aTHYecKHX 

y3l0B wu myTeH y 4ew0- 
Beka: 


HOrO BbISOPOBIeHHA TaKKE 7 _. joxrenbie x«ene3Hl; 
OnacHbl WIA OKPyKaroulHx. 2 — OKONOyLUIHbIe *Kese- 
Bre 60bHbIe 4yMOH momse- ae tee alee as 
KAT CaMOH CTPOTOH  M3O/AILHH; Sess. Sas Ones 
JO en, COmnpHKacaBHIHxcHA C Hble *Kene3h: 6 — rpyal- 
G6OVIbHbIMH, HM30JIMPyioT. HOM MpoToK,; 7 — ss) ea 
meeyuHble MKeCJICSbI, a 

B HacToAujee BpeMA MMEIOTCA ~— ponpspomuble  Kene3bl; 


occdeKTHBHbI€ cCpeAcTBa AWA 


9 — maxoBble »xevle3bl 
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JICYEHHA YYMbI, B Pe3yJIbTaTe MPHMCHEHHA KOTOpPbIX Ha- 
cTyMaeT BbIsROpoBeHHe. HavOovuee siiexkTHBHbIM cpencT- 
BOM ABJIACTCA CTPeNTOMHILHH. 

Tyaspemusa —ocrpoe wHpekKUHoHHoe 3a6oreBanne, Ko- 
TUpOe MOMET BOSHHKATh CpeAqu MOLE UH PpbI3syHoB. 

Bos6yuTeleM TYJAPCMHH ABJIAeTCH HeOONbIAaa HeMO- 
ABMKHaA KOKKOBHIHad OakTepus. CBoe Ha3BaHue 607e3Hb 
Nowyuwa OT MecTHOcTH Tyasape (Kanudopuua, CIA), rae 
B 1912 r. Obla BrepBbIe OTKpbITa ata OaxkTepua. 

HcrounukamMu 3a60eBaHHua B IIpHpomze saBasioTcA r'pbl- 
3YHbI (AOMOBBIe€ MbIIUH, MOCBKH, CYCIMKU, BOMAHBI€ KDPBICbI 
MU Ap.), KOTOpble H Cy2KaT OCHOBHBIMH pacnpoctpaHuTeana- 
MH TYIAPCMHH CpejlH slodeH. Gapakenve venopeKa B ecTe- 
CTBCHHBIX YCIOBHAX HaOslOaeTcA MpH oOOMosOTe xae6a, 
yOopke COJIOMbI WIM CeHa, 3aPpA3SHeHHBbIX BbLLeIeHHAMH 
MpbI3yHOR, OOJIbDHBIX TyJIApeMHeH, a TakK2Ke pH yrlorpebvie- 
HAH 3apaKeHHbIX JIPOAYKTOB NHTAHHA HW TOVIb3OBaHHH BOO! 
H3 3apa*KeHHbIX HCTOWHHKOB. SapaxKeHHe MOKeT NpPONsoNTI 
TaKKE Yepe3s YKYCbI 3apaKCHHbIX MePeHOCUHKOB: cJlenHeH, 
MYX-*KHTaJIOK, KOMApPOB, Ketel. Kpome Toro, B pacupo- 
CTpaHCHHH H COXpaHeHHH TYJIAPeMHM B IIpHpose G6ovlbuly1o 
pOJIb HPpaloT KJIelqH. 


ITIpH HCMOb30BaHHN MpOTHBHHKOM BOsOy_NTenA TYJIAPe- 
MHH B KayecTBe OakTepHaJIbHbIX CpeACTB 3apaxKeHue yeyo- 
B€Ka MOKET IKPOH30HTH Yepes AbIXaTeJIbHble MYTH, MHULeBa- 
PHTCAbDHDIN TPpakT, CAMBHCTbIe OOOMOUKU, MOBPexXACHHY!IO KO- 
KY, a TAaKKE B PE3YJIbTaTe VKYCOB 3apaKeHHbIX HaCe@KOMBIX 
HW KJIelleH. 

B 3aBucuMocTu or cnoco6a “ NyTei MpOHHKHOBeHHA BO3- 
OYTHTeIA B OpraHu3M 3a60ueBaHHe IIPOABAAeTCA B HECKOWb- 
KHX POpMax, Yale BCeroB JerTouHoh un 6y6oHHO;d. 
Han6oublieH TaxKecTbIO OTMYaeTCA MerouHad dbopma 3a60- 
jAepaHin. MukyOayHOHHEI Nepvor mp Tyrapemuu o6bIuHO 
COCTaABJIA€T OT TDeX WO CeMuH AHeH. 

SaOoneBanne (pu 1060 dopme Ty.Iapemun) HauHaer- 
CH, KaK MpaBHJ0O, BHE3aIIHO, C pe3KOTO MOBbILMeCHUA TemMepa- ‘ 
Typbt Ro 38—40°. IIpu stom oTrmeualorTca CHIbHbIe rouOB- 
Hble OOM, GOH B MBIWMaXx, Oobilaa cia6ocTb, mMToxolt 
COH, OOWIbHbIN MOT Mo HOUAM, MOTepa anmeruta, uHorma 
pBoTa H Oped. B fanbueuiem 3a60neBaHue mporeKaer pa3- 
JMYHO HW 3aBHCHT OT (OPMbI TyApeMUH. 

JlerouHant bopMa Tyaapemun no XapaktTepy 
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TeYCHHA Oee3HH HHOra HalNOMHHaeT 3aTAXKHOM pHi, a 
B pale ClyuaeB MpOABJAeTCA B BUAe TYAPeMHAHOrO BOCNA- 
JIGHHA Jerkux, ITa PopMa Gowe3HH OObINHO CONpOBOKTaeT- 
CA MOpaxKeHHeEM JIMMaTHYeCKHX Y3/I0B, PaCIOJIOKeCHHEIX B 
rpyMHOH KIeTKe. 

IlIpH KOKHO-6yY60HHOH POPMe TYAAPCMHH 
Ha MeCTe IIpOHHKHOBeHHA BO3ZOYANTeIA MOABIAeCTCA MOKpac- 
HeHve HW HeOOsbIlaA OMMyXOJIb, ipeppa- | 
Waloujaaca B A3BouKy. IIpu 9TOM OZ- 
HOBPe@Me€HHO yBeJIHUMBaIOTCA HW CTaHO- 
BATCA G6OeSHEHHbIMH OJIMKaHUIMe K 
MecTy MpOHHKHOBeHHA BOsOyAHTeIA 
jluM(paTuyeckue y3ubl, KOTOpble oOpa- 
syloT TyAapemuinbie SyOoubt. Mvorgza 
pasMepbl OyO6OHOB AOCTHIaloT BeJIHYH- 
Hbl KypHHoro sltija (puc. 9). 

Oco6eHHOCTbIO TYJIAPEMHH ABJIAeT- 
CA TO, YTO MpakTHYecKH O0e3Hb He 
Tlepemaetca oT GONbHOTO ‘GeOBeKa K 
ZNOPOBOMY, TOSTOMy 60.1bHOH Tyspe- 
MHeH He OMaceH JIA OKPyKalollHX. p,. 9 Xapaxrepnuil 
OHako JIA YCHeWIHOTO JeueHHA OOJIb- gyn Gy6oHoB y Goub- 

HOrO HeOGXOAHMO TOCMHTAJIH3HpO- Horo Ty.Iapemuel 
BaTb. : 

TipofomKUTeIbHOCTh 3a60eBaHHA OObMHO KouleOJIeTCA 
OT TDeX Heeb WO MBYX Mecaltes. CaoeBpeMe@HHO HayaToe 
jleveHve TYApeMHH Bcoera OOecMedHBaeT MOTIHOe BbI3O- 
poBrenue. Y moze, nepeGoreBllvx TYIApeMHeH, Me/VJICHHO 
BOCCTAHABJIHBaeTCH TPYAOCMOCOOHOCTH. 

Jlna neueHuaA TYIAPeCMHUM YCHeWIHO MPHMeHAIOTCA aAHTH- 
6MOTHKH: Mpexkse BCerO CTPeENTOMHIMH, a TakKe OHOMHILHH, 
JIGBOMHIUeCTHH, CHHTOMHILHH. 

Bpyueine3 — xponwueckoe UHtpeKUHOHHOe 3a607eBa- 
He, NOpakaloulee OMAUIHUX XKHBOTHBIX HM J07eH. 

Bpyueises paciipocrpaHeH MOUTH MOBCeMeCTHO. 

Bo3s6yantenn Opylemnesa — KOKKOoOpasHble OakTepHH 
(6pyleimbl), erko BbIPallHBaeMble Ha MHTATeJIbHbIX Cpe- 
wax. 

B ecTecTBCHHbIX yYCJIOBHAX JIA AIOMeH WCTOUHHKOM 3a- 
G6oneBaHuaA Opylese30M ABIAIOTCA CeJIbCKOXO3AHCTBEHHbIC 
*KMBOTHBI€, IaBHbIM O6pa30M KO3bI H OBIIbI, pexKe—KOPOBbI 
H CBHHbY, a TakxKe Nolan u BepOmogE. SapakeHe Mo- 
KeT MPOHSOHTH MpH ynorpe6eHHH B NHIMLy CHpOro MOUIOKa, 
MOJIOUHBIX MpOyKTOB (TBOpOra, Maca, CbIpa, COMeTaHBI) 
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MACAa MKHBOTHDIX, OOJbHBIX Opyueie3om. Kpome Toro, ue- 
JIOBCK MOXKET 34Pa3HTbCH IPH COMPHKOCHOBEHHH C BbLevle- 
HHAMH OOJIbHbIX XHBOTHBIX (OCOGeHHO BO BpeMA OKOTAa, OTe- 
la CKOTAa), a TaKKe B pe3yJlbTaTe YKYyCOB 3apa@KeHHbIxX Ha- 
C€KOMbIX H Kelle. 

B ciyyae pHMeHenua Bo3s6yauTeA 6pyuemiesa B Ka- 
yYecTBe OakTepHaJIbHbIX CPeCACTB OH MOXeT IIPOHHKATb B Op- 
PaHH3M YeOBeKa Yepe3s AblXaTe/IbHble MYTH, MHUleBapH- 
TEIbHbIH TPakT, CJIH3HCTbIe OGOOUKA, NOBPe@xKTCHHY!O KO- 
KY, 4 TaKKe Gepe3 YKyCbl 3apaKeHHbIX HACeKOMLIX H KJle- 
eH. 

ITpotOmKATeEMbHOCTh HHKyOalluoHHoro TlepHoma Kove. 
J€TCA OT OAHOH MO YeTbIPeX HEZeb H COCTABJIAeT B cpez- 
HEM JBe-TDpH HeJeJH. : 

SaOouleBanne Xxapakrepu3yerca AuTebHOli BOIHOOO6pa3- 
HOH JIMXOpaaKol, oOwIbHOL NOTIMBOCTbIO, POJIOBHOH G6OubIO, 
YBEJIMYEHHEM MeYeHH H Ce@/leE3CHKH, a TaKXKe CHJIbHbIMH 60- 
JIAMH B CycTaBax. Ha6uofaiotca noreps anneruta, 6eccon- 
HHlla, yagOK cHJI HW ca6ocTb. 

Hepeako 3a60eBaHne mpHHuMmaer XpoHHyeckylo tbopmy 
H MOMKCT MpPOMOKATbCA B TeYeHHe HeCKOMbKUX seT. IIpu 
STOH copMe 3a6ouleBaHuA mopaxaloTca raBHbIM o6pa30m 
KOCTHO-MbIINe€4Haw, HEPBHAaA WH MOIOBaA CHCTeMBI. 

Ilocne nepe6oepanua 6pyuenie30m TPYHOCNOCOOHOCTh 
BOCCT@HaBJIMBaeTCH OWEHb Me€AJICHHO, a HHOrAa HacTynaer 
MHBaJIMAHOCTb. JleTabHOCTb OT Opyleviesa BeCbMa He3Ha- 
YATCJIbHA. 

Or 607bHOro YenOBeKa kK 3OPOBOMy Opyuenme3 He ne- 
pewqaeTca, MOSTOMY OObHOH AIA OKPy:KAlOULHX He omacen. 

J[na eYeHHA OCTpHIX opm 6pyuemesa NPHMCHALOTCA 
AHTHOMOTHKH (CTpenTOMHUHH, JeCBOMMLETHH, OHOMHUHH) B 
coueTaHHH C Opylleswie3HOH BaKIUHHOH. 

Cu6upckan 3Ba — ocTpoe HHceKUMOHHOe 3a6o7eBaHHe, 
CBOHCTBEHHOe MPeHMYIeCTBEHHO pOraTOMy CKOTY, OT KOTO- 
Poro OHO B eCTeCTBEHHbIX YCJIOBHAX Mepeqaerca yenopeky. 

ITO 3a6o01eBaHHe GObINO H3BECTHO elle B riyOokon mpes- 
HOCTH. Tak, erHlTAHe Ha3bIBalu 9Ty Ooe3Hb «KCBALLLEHHLIM 
OrH€M», a ApeBHHe apaOcKkHe BpauH — «nepcHACKHM or- 
HeM». [leppoe gocToBepHoe onmcaHHe cHOupCKOH A3BbI y 4e- 
nopeka Oblvlo chetaHo B 1766 r. no Ha6m0NeHNAM Han 3a- 
OoveBuiuM MscHuKoM, Tlo3sqHee (B 1876 r.) BIepBble Obl. 
BbIAeJICH BOZOYAUTe/Ib STOH SoesHH. 

Bo36yauTenem cu6upceKol a3BbI ABIAeTCA HeNOABWOKHAA 
Kpyluad OakTepua, uMeioulan dbopmy naouku. Bo sueutHelt 
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cpefe GakTepun OOpasyer copbl, KOTOpble OOazaloT OYeHb 
BbICOKOH YCTOHYMBOCTbIO; Tak, HallpuMep, B NouBe Ccro- 
Dbl CHOMPCKOH ABBbI COXPaHAIOT CBOIO KU3SHECMOCOOHOCTh B 
TeYeHHe HECKOJIbKUX seT. B cyxoM BHJe CHOpbl BbI,epAKH- 
BaloT BbICOKHe TeMMepaTypbl. Bos6yauTeb CHOHPCKOH £3- 
Bhl 6O/lee 3apa3HTeleH, 4M MHOTHe Apyrve MUKpoopra- 
HH3MBI. 

B ecTecTB@HHbIX YCJIOBHAX HCTOUHHKaMH 3a001eBaHHH 
QpeqH Ose ABIAIOTCA OOJIbHbIe CeJIbCKOXO3HUMCTBEHHbIe 
*KHBOTHbIe — KDPYNHbIM poraTbld CKOT, KO3bI, OBILbI, CBHHbH, 
Nowaiy. Sapaxeuve weloBeKa B 9TOM CJly4ae MOKET IIpo- 
H30HTH B pe3YJIbTaTe HeMOCpe/CTBEHHOTO KOHTAKTa c 3a60- 
JIGBIUMMM X%KHBOTHBIMH (pH yxcge 3a HHMH, y6oe H CHATHH 
wikyp, OOpa6oTke WepcTH), a TakxKe pH ynoTpeOJleHuu B 
MMIy MOOKa WIM MACa OOMbHBIX 2KHBOTHHIX. Ilepenocyu- 
KaMH BO3S6yMHTeIA CHOMPCKOH AZBbLI MOTT ObITb HEKOTOPbIe 
KPOBOCOCylIve HaceKoMble (cJIeMmHH, MYXH-KHTaIKH HM Apy- 
rue). 

[Ip vickycCTBeHHOM MpuMeHeHun BOsOyauTeIA = cHOnp- 
CKOH A3BbI 3apaxKeHHe MOAeH MOKET MPOH3SOHTH Yepe3s IbI- 
XATeJIbHble MYTH, MUMEBaPHTeJIbHbIM TpakT, CJIH3HCTbIe 000- 
JOUKH H NOBpexAeHHY!IO KOXKy. OcoOeHHo onacHo BAbIXaHie 
3apaxKeHHOTo BO3TyxXa, Tak KaK B STOM cyJIyaae YeOBeK 
MoxeT 3a00eTb HanGoee TAKEIONH MOpMOH cHOupCKON sA3- 
Bbl -—— JlerOuHOH opMoH#. 

Sa6oueBaHve CHOHPCKOH ABBOM y YeIOBeKa MPOTeKaeT B 
Bue JIerouHOH, KOMHOH u KHWeuHOK dopm. IlpoxzommKu- 
T@JIbHOCTh HHKYOaWMOHHOTO MepHowa WIUTCA OT OZHOFO JO 
Tpex JHeH, B PpeAKHX Caydaax OHA JOCTHraeT IWecTH-cemMu 
nue, 

JierouHad bOpMa cCHOHPCKOH ASBH BOSHH- 
KaeT IPH nNonmawqaHuh BOSOYANTeIA “epes AbIXaTeJIbHble MYTH 
H WporekaeT Kpaline Taxe0, Y OobHOTO pe3KO MOBbIMAaeT- 
ca TeMMepatypa, HaO6mlOMaloTCA CHJIbHBIM O3HOO, Oomn B 
py, OMbIlIKa, Kaleb C OTIGIGHHEM KPOBaBOH MOKDPOTHI. 
Ira PopMa 3a6071eBaHuA pasBHBaeTCA OUeHb ObICTPO H YacTO 

- 3@KaHUHBaeTCA cMepTbiO. BoubHble werouHoK topmMonw  cH- 
OHPCKOH AZBbI ONACHbI AA OKPyKAalowlHXx, TAK KaK B MOKPO- 
Te 6GOIbHOTO CONepxXKUTCA OPPOMHOE KONHYeCTBO BO3OyINTe- 
eH, KOTOPble MOryT ObITb NepeaHbl 3LOPOBbIM JIIOAAM. 

KomwxHand POpMa CHONPCKOH A3ZBHI BOSHHKACT 
IipH MPOHHKHOBeCHHU BOSOyAUTeIA Yepe3 NOBPeKTCHHY!IO KO- 
*y. B mMecTe BHeEAPeHHA BOSOYAUTeIA MOCTeMeHHO pa3BH- 
BaeTca Oe360e3HEHHbIH KapOyHKyJI, NpecTaBJIAIOWMA co- 


3 Sax, 1500 33 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


6oH uepuHblli cTpyl, OKpy2XeHHbIH BeHYWKOM KpacHOTHI. Bo- 
Kpyr cTpyila BINOCeACTBHH pa3BuBaeTCA OOIMMPHbIM OTeK 
TKaHeH. OJHOBPeMeHHO c Pa3BUTHeM KapOyHKysla y OObHO- 
ro B TeYyeHHe BTOPOorO AHA 3a001eBAHHA MORHHMaeTCA TeM- 
nepatypa no 39—40°, Ha6ntomatotca O6maA cabocTh, ro- 
AOBHbIe 6ouu, S6ecconnula. [I]lpH cBoeBpeMeHHO Ha¥aTOM Jle- 
YeHHH KOMKHaAA MOpMa CHONPCKOH A3BbI, KaK MpaBHlO, 3a- 
KaHUMBaeTCA BbIZLOPOBJICHHEM. 

Konan opMa cHOHPCKON A3BbI He Mepexaetca OT 6oJb- 
HbIX JOe€H K 3Q0POBbIM, TOSTOMY OO/bHbIe JOH mpakTH- 
YeCKH He OMaCHbl DIA OKpPy>Kaloulx. 

KumetHad PopMa CHOUPCKOH A3SBHI pa3BH- 
BaeTcA [IPH MmonawqaHvu BOBsOyANTeA Yepe3s MHLULeBapHTeb- 
HbIM TpakT. Ota opMa MpoTeKaeT OYVeHD TAKEO HU YacTO 
3aKAHUHBaeTCA CMEPTbIO, KOTOPaA MOMKET HACTYNHTb ye Ha 
TpeTbH-deTBePTble CyTKH. SaOoeBaHwe HaYMHAeTCA C pe3sKHX 
6oleH B XKHBOTe, TOWHOTbI, PBOTbI, KPpOBaBOTO MOHOCa H 
MpoTeKaeT Mp ABICHHAX OOWero oTpaBeHuA. Temnepatypa 
nomHumMaetca no 39—40°, Ho Moxker JaBaTb B TeYeHHe 60- 
Ne3Hu Oosbuive KOTeOaHHA. K KOHUy Oone3HH TeMMepatTypa 
MUHOTa pe3Ko nagaeT Hw>Ke HOpPMbI. BoabHble KHWe4HOH 
dopmok cHOMPCKOH A3BbI NpeACTaBAAIOT OMACHOCTb JIA OK- 
py KalollHx, 

Jia ycnelinoro slevenua Gome3Hu Bce Oo/IbHbIle cHOup- 
CKOH A3BOH He3aBUCHMO OT MOPMbI 3a60JIeB@HHA MOVIMKHDbI 
ObITb HEMeAVJICHHO LOCNHTaJIM3HpOBaHbl. 

B HactTosilee BPeMA JIA JICUCHHA CHOMPCKOH A3BHI IIpH- 
MeHAIOTCA A@HTHOMOTHKN (Ne@HHIMIJIMH, GHOMHUNH); B TAKe- 
JIbIX CJIyYUaAX AHTHOMOTHKU HCIO/JIb3YIOTCH B COUCTAHHM C 
newe6Hok CbhIBOpOTKON. 

Can — nudekunoHHoe 3a60leBaHve KUBOTHDIX, TaBHbIM 
o6pa30M siollaqeH, KOTOpoe OT HHX NMepeaerca WeJIOBeKy. 

Bo3OyHuTesb Calla — HeNOABHKHaAA TOHKaA NnaslouKa, 
KoTOpand Oblla OTKpbiTa B 1882 r. B ecTecTBeHHbIxX yCJO- 
BHAX HCTOUHHKAMH 3a60/leBaHHA JIIOZeH ABJIAIOTCA OZHOKO- 
MbITHbIe MOMAIUHue Wy AMKHe KMBOTHbIe (IOWA, MYJIbI, OC- 
Jibl, 3e6pbl). 3apawkeHve GeOBeKa MPOMCXOAMT Mp KOHTAaK- 
Te c GOJbHbIMH WIM MaBLIMMH OT Calla 2XHBOTHbIMH. 

B cayyae OpHMeHeHHA BOsOyHHTeIA §=cana B KavecTsBe 
O6aKTePHAJIbHbIX CPe@ACTB OH MOKeT MPOHHKaTb B OpraHh3M 
YenoBeKa wepe3 bIXaTeIbHbIe MYTH, MUULeBAPHTeJIbHbI 
TPAKT, CJIM3HCTbIe O6OIOUKH H MOBPeKMeHHY!IO KOKY. 

Sa6omeBaHue CanoM NpOABAeTCA B OCTPOH U XPOHHYe- 
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ckoH dopmax. Muxy6auuonnpi nepvonx npu 3a6oneBannu 
OObIMHO AIMTCH DBa-TpH AHA, HO HHOTMa MocTuraer u AByx 
HeeJb. | | 

OcTpasa ®oOpMa Cala npotekaer KpaiiHe Ta2KeNO H 
6e3 JICUeHHA H€H3MeCHHO 3aKaHUHBaeTCA CMepTbIO GoOvIbHOrO. 
Sa6oeBaHHe HauHHaeTCA, KaK NpaBUO, pesKHM NOBBILeHU- 
eM TeMMepaTypbl; TPH 9TOM HaGOOMAOTCA CHAbHbIe TOJIOB- 
Hble H. MbILeYHbIe OOH, 2 NO3qHeEe pa3sBHBaloTCA OOH B 
cycTaBax. Ha mecte BHeqpeHua BosOyaquTena B OpraHH3M 
oOpasyloTca y3eIKH, MepexoAlive B A3BOUKH. TakHe xe «3- 

. BOUKH NOABIAIOTCH Yepes MATb-CeMb HEH WH Ha APyrux ya- 

crax Tea. [lp nonaqanun Bos6yAuTeIA BHYTPpb OpraHusMma 
OTMCYAaIOTCA ipe3KHe H3IMCHEHUA CO CTOPOHbI JerKuxX Hw Mpy- 
PHX OpraHos. 

Waa xponuyecxoh popMn cana, B oriuugne 
OT OCTPOH, XapakTepHo OOpasoBaHHe B MbILlax rHomHHKOR, 
AOCTHTalollux pa3MepoB KypHHOrTO Alla; Ha6siofaetca me- 
PuOmMYeCKOe MOBLIWeHHe Temnepatypbl. Bonesub nporexaer 
MeHee OypHoO. 

bojbHo canom onacen Aaa okpyXalouux. Cnennduye- 
CKHe CpeACTBa JICUCHHA Calla MOKa elle He paspa6oTaHBl, HO 
B JMTepaType ONMCaHb! CTyUaH yCNeluHoro JeyeHHA Cybia- 
AHa3HHOM OOVIbHbIX OcTpoH dopmom cana. 


Meanougo3 (10xKHBI can) — nHdeKuMOHHOe 3a6oneBa- 
HHe Ye/IOBeKa WM KHBOTHBIX, HAaMOMHHalollee can. 9to 3a60- 
JeBaHve PacnpOcTpaHeHo MPeHMYLIeCTBeHHO B CTpaHaXx 10TO- 
BocTowHoH Asuu (Bupma, Boeruam, Tannang, Munna). 

B ecTecTBeHHEIX YCIOBHAX HCTOWHHKOM MHdeKIMH cJy- 
KAT KPbICbl, KOTOPbIe pu XpOHMYeCKHX 3aG6omeBAaHHAX Me- 
JIMOH030M BbUeIAIOT BOSOYANTeIA STO GoresHU B OKpy- 
*Kalollyio cpely. Iipw stom sapaxkeHHe yenoBeka mpoucxo- 
AMT Yepe3s AbIXaTeJIbHbIe MYTH, IPH MpHeMe NW, sapaxen- 
HOM BbIeIeHHAMH IpbI3yHOB, a TakxKe 4Yepe3 yYKYcH 6,10x, 
OOUTAIOWWUX Ha GOVIbHbIX Kpbicax. 

IIpH uckyccTBeHHOM MpHMeHeHHH BOS6yAHTeNA Me/IHO- 
H03a OH MOMKET NMPOHHKHYTb B OPraHH3M 4“esOBeKa TeMH 
Ke MYTAMH, YTO MH BO3O6yAHTeNb cana. 


Ja6oleBpaHve MeHOULOSOM y YeNOBeKa MpoTeKaer B ocT- 
poH, MOmOcTpoH uw xpoHHYecKoH dbopmax. WMuxy6annonustii 
- Nepvod 6omesHu Koe6neTCA OT AByX Hel NO WByXx Hefedb. 


Octpaa opMa Menuoun03a wHaqunaerca c 
BLICOKOH TeEMMepaTypbl, pe3sKoH roloBHOH OOH, ObILIKH, 
pBoTh, moHoca. OnHOBpemeHHO waGmloqaloTca MbUeUHBeE 
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6Gomn. OOulee cocrosHHe 6obHOrO KpalHe TsxKesoe. B 
KOHWe 3a00eBaHHA MOryT NMOABHTbCA FHOMHbIe OOpa3o0Ba- 
HHA Ha KOKe HW BOCNAMHTeIbHbIe Y3/IbI B MBILUWLax. 

IIpuH nOmoOcTpoM MeTHOUAOSe HabmMOMAaoTcA 
HAarHOHTeJIbHbIe MpOMecchl B pa3sJIMYHbIX TKAHAX H OpranHax, 

a TakKKe MopaxKeHve MOS3POBbIX OOQIOUeK. 

XpOUMYeCKHH MCJIHOHTO3 MO?KeT WIMTbCA He- 
CKOIbKO Jet. Jia 3sTOH PoOpMbI 3a007eBaHHA XapakKTepHO 
Haw4He Ha KOxKe OOJlbLIOFO KOHYeCTBA 3B, a TakKKe 
CBHIUCBbIX XOMOB B OOMacTH ATOAHIL. 

BOubHOH MeJIHOH030M, NO-BHAHMOMY, OMaceH AA OKPy- : 
*Karowlnx. CnewnduyeckuX CpesCTB AeYeHHA MeJIHONLO3a 0- 
Ka HeT. PexomeH.yeTCH HCNOIb30BaTb CyJIbaMUAHble mpe- 
napaTbl B COUeTAHHH C MaCCHBHBbIMH JO3aMH MeHUILWIIHHA; 
MMCIOTCHA TAKMKE JLAHHbIE O eVeHHH MeTHOH103a xXlopam@e- 
HHKOJIOM (JIEBOMHILETHHOM). 

Xosepa -—— BLICOKOKOHTArHOsHOe 3a00eBaHHe, OTHOCHA- 
eect K OCOOO OTaCHbIM HHWPCKIMAM. : 

Xouepa B Eppone n3sectua c 18l7 r. PaaByHbim 3HAeMH- 
YECKHM O4ATOM XOTePL! ABJINeTCA B HacTosulee BpeMa Yu- 
MA, OTKY1a OOMe3Hb MOMKET 3AHOCHTLCA B APyrhe CTpanHbl. 

Bo3s6vAuTeb xXOtepbl OLLI OTKpBIT B 1883 r. H3BeCTHBIM 
HeMeLKUM MuKpOOHOsoroM Podeprom Koxom. Bo3dyautejb 
HMeeCT BIL KODOTKOH H30THYTOH MaslOUKH, HamOMHHalouler 
3alAHTYIO; OH Obl Ha2BaH XOVICDHBIM «BHOPHOHOM>. 

B ecrecTBeHHbIX YCIOBHAX UCTOUHHKAMH 3a007eBaHHA 
ABIAIOTCH TObKO OOJIBHbIe XOJICPOH JNOAW, a Tak>Ke JIOMN, 
iepeOo.leBUINe XOepOl (pekKOHBaecieHTbl), KOTOPbie 0Cc- 
JI€ KIHHHYECKOTO BbISTOPOBJICHHA HeEKOTOPOe BpeMaA (HHOTAAa 
JO J[BYX-TpeX M@CAUeB) BbIAe@IAIOT BHOPHOHbI Cc WCMparkHe- 
NHAMH, 

MexaniuecKuMH TepeHOcuuKaMH xoOslepHoro BHOpHOHAa 
MOTYT SABJIATbCA MYXH. 

JiioaH MOryT 3apasHTbcA XOJIepOH B pe3syabTaTe  yiorT- 
pDeOJICHHA 3aPpaxXKeHHbIX BOUbI WIM MPOAYKTOB MNHTaHHA, a 
TakKxKe IPH OOULeHHH Cc OOJIDHbIMH HW PCKOHBavecllcHTaMH. 

ITlpotosKHTeIbHOCTh HHKYOAUMOHHOTO MepHowa mpH Xo- 
Jiepe — OT OfHOrO tO Tpex AHeH, pexke — TO wecTH Her. 

SadoueBaHve MpOTekaeT KpaHHe TAKEO H HAYHHAeTCA C 
TOHOCA, TOUIHOTLI H PBOTHI; B aJIbHeHLIeM pBoTa NPHHUMael 
MYYHTCIDHDIM XapakTep Ht ObeT WHPOKOH CTpyeH, 4TO Mmpu- 
BOUT K CHJIbHOMy oOe3B0.KHBaHHIO opraHu3Ma. Haxouel, B 
IIKPOHOMHDIX MbIUUaX MOABIAIOTCH OOeSHEHHbIe neo, 
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Temnepatypa y 6oulbHoro cHH?KaeTCA WO 35—34°, u HacTy- 
maeT peskas ca6ocTb. Koxkuble MOKPOBbI OleMHEIOT, MOKPBI- 
BalOTCH MOTOM, YePThI WHUa saocTpAoTCA; TYObI, HOC H PYKH 
cuHeloT. TipomouKUTeIbHOCTh Oovle3HH OT OAHOTO Jo NATH 
Hel, a Ip MOmHHeHOCHOH topMe — CMepTb MOET HacTy- 
MMTb yoKe Yepe3 HECKOJIbKO 4acoB Nocwe Hayala 3a0o/eBa- 
HHA. 

Bou,Hon xomepoh O4ueHb ONaCeH AAA OKPyKaloulHX, Tak 
Kak © HCIipaxXHCHHAMH HW PBOTHbIMH MaccaMH BbIeAeTCHA 
6onbUIoe KOMUeCcTBO MHKpOGOB. BonbHble XOJIepOH, PeKOH-- 
BaJI@CUeHTH, Bbifesioulve Bo3sO0yquTeIA, a TakxKe JNOLU 
HaXONMBIUNeECA B KOHTakTe C HUM, ToseKaT caMOH CTpO- 
TOK H30JAMUH. 

Jlna eueHua XOJIephl IIpHMeHHeTCA XOMepHbIK OakTepHo- 
cbar, a TakxKe cybdaqva3vH Hw CTPelTOMHIMH B COveTaHHY 
C BHYTPHBCHHbIMH BAMBaHHAMU pacTBOpa XJOpHCTOTO HarT- 
DHA, K KOTOPOMy jOG6aBIAeTCA CbIBOPOTKa YeMOBeUeCKOn 
KDOBH. : 

BoTy.1H3M — TaxKeroe 3a00leBaHue, BOSHHKarOlilee B pe- 
3ybTaTe OTPaBIeHHA OpraHu3Ma OGOTYJIMHHYECKUM TOKCH- 
HOM. 

Bo36yauTeemM STON Oore3sHu ABIAeTCH OaKTepHa — Ma- 
Jlouka, o6pa3yloulaa cnopp. IIpu nonaqanuu nanouKu Ha 
HeKOTOPbIe MHULeBLIe MPOLyKTEI (MACO, BeETUHHY, KOMOacHble 
W3eMA, MACHbIC H PbIOHbIe KOHCepBbI, DHIOy HW Ap.) Ona 
HauHHaeT BbILCIATD CHJIbDHeHIUHH AX —- TOKCHH. 

B o6bmaHblx ycOBuAx 3a6oneBaHue OOTYH3MOM Mpouc- 
XOAHT B pe3yibTaTe ynoTpe6ieHuA B IHILy MpOAyKTOB MH- 
TaHHA, OTPaBJICHHbIX OOTYIHHHYeCKMM TOKCHHOM. 

B ycnoBuax OaKkTepvoulOorH¥ecKOH BOHHbI MpOTHBHHK MO- 
KeT IPHMeCHUTh POTOBbIN OoTYIMHWYeCKUH TOKCHH; 3apaxKe- 
HHe 11pH 29TOM MOKEeT NPOHZOHTH Yepes AbIXaTeJIbHbIe MYTH, 
NHIMWeBApHTebHbIA TPakT, CJIH3HCTbIe O6OMOUKH WH MOBpex- 
JIGHHY!O KOKY. 

TlponouKUTeNbHOCTh HHKYOAUHOHHOrO nepHota mpu 6o- 
TYIH3Me KOIeOeTCA OT ABYX ¥YaCOB JO ABYX-Tpex HEH. 

Sa6oeBaHHe pa3sBHBaeTCA OYeHb ObiCcTpO — epe3 He- 
CKOJIbKO YACOB MOCe OTPABJICHHA MOABJIFIOTCA OOIMAA Ca- 
6ocTb, wHOrIa OOIH B MHBOTe, TOINWHOTa, pBoTa, TOOBHAaA 
601b. Baxkutim IpH3sHakoM 3a607eBaHHA ABIAeCTCA yxy ille- 
HMe 3peHHa (OONbHOH BUAUT MpeAMeTHI Kak ObI Pa3DIBOeH- 
HBIMH WI Ke B TYMaHe); TroOmGC CTAHOBUTCA C1a6bIM UH CHI- 
JbIM, 38TPYMHAeTCA TIOTAHHe, a 3aTeM U AbIXaHHe. CocTos- 
HHe OOVIbHbIX ObICTPO yxyAWaeTcA, MOSTOMy HeOOXOHMO 
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MPHHATD CaMble cpounble Mepbl. B cnyyae orcyTcTBHA M0- 
MOWH CM€PTb MOMKET HACTYNHTb B TeYeHHe MepBbIX CyTOK 
nocie OTPaBeHHA. 

Bo.bHOK GOTYAK3MOM Jaa OKpyKaloulnx He Onacen. Jaa 
JeveHHA OOLyH3Ma Cc ycnexoM MpuMeHserca npoTHBoooty- 
JMHHYeCCKad CbIBOPOTKA, KOTOPaA JOJIKHA ObITb BBeTeHa 
KaK MOXKHO OpicTpeu. 


2. PAKKETCHO3bI 


B 9Ty rpynny BxXoAT HHeKIHOHHEIe 3a607eBaHHA, BO3- 
OyAHTeIH KOTOPbIX OTHOCATCH K PUKKeTCHAM. 

M3 MHOrO"UNCeHHOM TpyNbl PHKKeTCHO30B C TOUKH 3pe- 
HHA BOSMOXHOTO HCMOMb3OBaHHA UX B KayecTBe OakTepH- : 
aJIbBHbIX CPeACTB 3aCYKUBAIOT BHHMA@HHA CbITIHOH TU, AH- 
xOpafkKa WyUyraMywUlw, NATHMCTaA JHXOpagka CKaJIHCTHIX 
rop u Ky-suxopamKa. 

Cpinvon tad) — TaxKemoe ocTpolHxopanounoe 3a6oule- 
BaHHe, 

Ileppble ONHCaHHA CbITHOTHO3HHIX sTMZemMuH B Exspone 
oTHocatca K XV sexy, a B Poccnu —x XVIII sexy. Bouwp- 
IUMHCTBO H3 HHX OblIO CBA3AHO C BOMHAMH, TOIONOM Hu pa3- 
JIMUHBIMH OencTBHAMH. Bo BpeMA# BTOPOH MHPOBOH BOTTHI 
CbITHOK TH Obl WHpoKO pacipocrpanen B Cepepnoli Ad- 
puke u Mrannu, a Takxxe cpequ HeMelUKuX BOTicK, JelicTBoO- 
BaBUIMX Ha BocTrouHom poute. : 

~ Bos6yqutTenem chinHoro Tada ABAAIOTCA pukKetcun Ipo- 

Baueka. OTH PHKKeETCHH HMeIOT pa3JIHUHbIe POpMBI, dalle 
Bcero — (OpMY KOKKOB WIH MaslOueK, PaCMOMOMKeHHBIX M0- 
napHo. | 

HcrownukoM 3a6oeBaHul B eCTeCTBEHHBIX YCJIOBHAX AB- 
JAACTCA YeNOBEK, OOMbHOM CHINHEIM THoM. CpmHo Tu pac- 
MIpOCTPaHAIOT BILIM, KOTOPble CJyKaT OCHOBHbIMM mTlepeHoc- 
WHKaMH BOSOyYANTeANA. 

IIpu HcKyccTBeHHOM TIPHMeHeHHUY MPOTHBHHKOM BO36yIH- 
TeJIA 3TOTO 3a60eBaHHA 3apaxKeHHe CHINHbIM THOM BO3- 
MOXHO Yepe3 JbIXaTeJIbHbIe MYTH, MOBPeKTeCHHYIO KOXKy, 
CJIM3HCTbI€ OOOMOUKH WH MHUEBaPHTebHbIM TpaKT. 

HunyOalvouHEli MepHoq pu sto 6ome3Hu cocTaBanerT ‘ 
OT nATH No 23 AHeH; B cpemHem mpumepHo 10—14 aHelt. 

Ileppbie npu3Haku 3a607eBaHuA: O3HO06, SbICTPoe MOBEI- 
WeHHe TEMNePaTYPbl, CHJIbHaA TOOBHAA Gob, O6ulan ca- 
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6ocTb Hw pa3s6HTOCTb BO BCem Tee. TemnepaTypa B TeyeHHe 
HeCKOIBKHX MHef (7—9 aHelt) nepxKuTcaA Ha ypoBHe 39— 
40°. Ha TpeTH#-naTeli meHb Gome3sHH Ha pyKax, HOrax H Ty- 
JIOBHULe MOAMBAAeTCA XApakTepHasd CbIlb B BUe pasHooOpas- 
HbIX MO BeJIH4HHe H 0 (opMe OleAHO-PpO30BbIX Me@/IKHX MAT- 
HbIMEeK. 


Ot 6onbHOro CHINHbIM THOM BO3OyAHTeNL HenocpencT- 
BCHHO He BbINerHeTCA B OKpyXaloulylo cpexy, HO MPH Ha- 
JH4UM BUIHBOCTH 9TO 3a60neBaHHe MOXeT G6bICTpO pacnpo- 
CTpaHAtTpea Cpenn AtoneH. TlostToMy OoubHOH CbINHBIM TH- 
(boM Np HaMHUHH BIHBOCTH ONaceH WIA OKpyKaloulHx. 

Jina nevenna cbinHoro THa B HACTOIlee BpeMA C ycrie- 
XOM IIPHMeHSIOTCA AHTHOHOTHKH, B YaCTHOCTH OHOMUILMH, 
JICBOMULLETHH, CHHTOMUUAH WH TeppaMUILAH. 

Jinxopanka uyuyraMywau (aAmoHCKaa pewHad WHxopal- 
Ka) — ocTpoe HHpeKuNOHHOe 3aGoreBaHHe; BrepBbIe 6nI- 
jlo o6HapyxKeHo B Hawae 9TOro cToleTHA B Anonuu. J1Hxo- 
pamka WylyraMyWiIH WMpokO pacmpoctpaHeHa B CTpaHax 
Tlanbuero Boctoka wu toro-BocTouHOH awacTH Tuxoro oKeaHa 
(Anonna, Kuta, Kopes, Bretuam, Bupma, WMxnonesns, 
Apctpanua u ap.), B Copercxom Corse sto 3a0oeBpaHnne 
He BCTpewaeTca. 

Xpauntenem Bo3s6yAuTeMA MMXOpaMKH WyUyraMyllu B 
NpUpoke ABIAIOTCH KJNELH, a TAKKe MONEBKH, 3EMIEPOHKH H 
HeKOTOpHIe Wpyrve rpLl3yHbl. B ecTrecTBeHHBIX YCOBHAX BO3- 
6yMuTeIb Mepelaetca YeMOBeKy Yepes yKycbl Kellen. 

IipH wcKycCTBeHHOM MIpHMeHeHAN BOs6yANTeNIA 3apakKe- 
HHe WOMeH BO3MOKHO TAaKKe wepe3 ALIXATCJIbHbIe MYTH, No- 
BPe*KCHHYIO KOKY, CIM3HCTbIe OOOOUKH H MMULeBapHTedsb- 
HbIM Tpakt. 

IIpomokKuTebHOCTh = HHKyOallMOHHOorOo) | =6epHosa B 
cpenHeM cocTaBaseT npuMepHo 10—12 aHeH. 

JInxopaika WyuyraMyliIM Ha4yHHaeTcs C BbICOKOH TeMie- 
paTyphl, KOTOPad MepxXuTCA B TeveHHe WByX-Tpex HeNelb H 
COMPOBOKMaeTCA CHAbHOH TOOBHOH Gombio u Spel. B 
KOHIe nepBoh Hetenu 3a6oleBaHHA TIOABJIAeTCA CBIIIb, BHAa- 

- Yane Ha PpydH MW XKMBOTe, a 3aTeEM Ha MOBEPXHOCTH KOXKUH 
BepxHel wacru Tela HM KOHeTHOCTeH, a HHOrZa HW Ha JHlle. 
Chih HMeeT NATHHCTHIM XapakTep H MOXKEeT BbICTyMaTb Had 
NOBEPXHOCTbIO KOKUH. 

XapakrepHbIM MpH3sHakoM s3a6o7eBaHHA JMxOpanKon My- 
UyraMylWIH ClyKUT NoABeHHe (B KOHUe HHKyOallHOHHOrO 
mepHona) Ha MecTe ykyca Kella a3BouKH. [loaBaenne a3- 
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BOUKH, KaK MpaBHO, COMPOBORKMaerca yBeIMueHHeM FUMpa- 
THUCCKHX Y310B B OOacTH yKyca Kiella, a HHOTa UB Apy- 
THX 4YaCTAX Tea. 

BowpHok aHxoparkon WyWyraMyllu He ONaceH AAs OKDY- 
KarOwAX. JLidt NevenuA AMXOMNANKH ILVILVraMVIUA NpHyMens- 
IOTCA Te Ke AHTHOMOTHKH, YTOU MAA NeveHuA CbINHOrO THA. 

Isatauctaa auxopayka CKkasuctelx rop orHocutcs K OL- 
HOMV H3 CaMBIX TAMCIDIX PHKKETCHO3SHEIX 3a607eBaHHH. 

OTo 3a6o7eBaHHe OblIo BHepBLle OOHAPYKeHO B OGMACTH 
CxamuctTetx rop B CINA (orxyza mu nosyuuno cBoe Ha3pa- 
Hue). OQuLeMuyeCKHMH OUATaMH 3a607eRaHHA ABIAIOTCA He- : 
KoTOpble pawoHpr Cepepnofi wu lOxwxnot Amepuxn (CIA, 
Kauana, Mexcuka, Bpasuaua, Konym6ua). B CCCP aro 
3a6oNeBaHHe He BeTpevaeTca. 

XpaHuTeseM BOSOVANTeIA B TIpMMONe ABAIOTCA KTeULI, 
a TaKKe HEKOTOPbI€ MeJIKHe X2KMBOTHbIe (rpPbI3yHbI), Ha KO- 
TOPbIX OHH MapasHTupyioT. Sapaxkenne uetoBeKa B ecTeCcT- 
BeHHbIX YCNOBHAX MPONCXONMT Yepes ykKyc Kella. 


B cryuae mpHMeHeHHa BO36VANTeCAA WCKVCCTBEHHBIM iMy- 
TEM 3aparxKeHHe MOXKET MPOUSOHTH Yepe3 ALIXaTeJIbHbIe My- 
TH, NOBPexKMeCHHYIO KOXyY, MHULEBAPHTeAbHbIM TPaKkT HM CJIH- 
3HcTbIe OOOOUKH, a TakKe H Yepes YKYCbI 3apaxKeHHbIX 
Kellen. 

HMukv6alnounblit mepuod pH NATHHCTOM wHxOpamKe Mmpo- 
oKaeTcA OT DByx mo 14 nHeH. Heo6xoqHMo oTMerTntTp, 
uTO YEM KOPOYe STOT MepHO, TEM TAKeNee MpOTeKaeT 3a- 
OomeBaHne. 


Vinorga 3a6orepanne pa3spuBaetcs TlocTeneHHo: B 9THX 
CIYUAAX HauabHH nepvon OonesHH xXanakTepy3verca To- 
TepeH almeTuta, O3HO60M H roOBHON G6onbto. B taxenBIX 
cyuadx 3a6olepaHne, Kak TpaBHNO, HayMMaetca BHeRaTIHO, 
C pe3KOrO MOBbINeHHA TemmepatTyppr to 40—41°, uw conpo- 
BOK[aeTCH CHIbHOH TOOBHOH Sorbo, OOSMH B MBINUAX H 
KOCTAX, PROTAMH, cyfoporaMu, O6peoM uv KpoOBOTeueHHAMH 
u3 Hoca. CoctosHne GombHoro TaxKeNoe. Ha Bropoli-uetsen. 
TH 2eHb Oome3HH Ha PYKAX HM HOTaX MOABIAeTCA CHIN, 
OBICTPO pacpocrpaHsionlaica m0 BCeMy Teny. CpIb HMecT 
NATHUCTEIM XANAKTeP HM MOMKEeT BbICTYTATh Hal MOBepxXHo- 
cTbIO KoKH. JIMxXopamouHoe cocTOMHMe JLIUTCH ABe-Tpu He- 
neu. Taxenaa (opMa STO Gomne3sHH acT BLICOKNH Mpouent . 
JIE€TANbHOCTH. 

IIpu srom 3a6oeBayHu XapaKTeDHO OTCyTCTBUe Ha Ko- 
*Ke B MeCTe yKyCa Kiella KakKHX-H60 u3MeHeHHi. 
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BoAbHOK MATHHCTOH AMxXOpaaKOH He ONaceH Aa OKPy- 
*KaOwHX. Jia meveHHA MPHMeHAIOTCA AaHTHOMOTHKH: OHOMH- 
I[MH, JICBOMHILETHH, CHHTOMHILMH HW TeppaMUllAH. 

Ky-1uxopayka — OcTpomuxopamounoe 3a6oneBanne, OT- 
muyarlleech OT APyruX PHKKeTCHO30B OTCYTCTBHEM CHITIN y 
6ompyoro. Bnepsple 3Ta GowesHb Obila onpewesena 8B 
1937 r. B Kaunceneunge (Asctpamua). Ky-nuxopaaka pacmpo- 
CTpaHeHa MOBCeMeCcTHO; 9HeMHY¥eCKHe OarM ee BCTpeda- 
IOTCA MOUTH BO BCeX CTpPaHax. 

B ecrecTBeHHbIxX ycronuax Ky-1uxopazKon Oosewr He- 
KOTOPbIe XKXUBOTHLIe (KOPOBbI, KO3bI, OBUbI). XAPAHUTeeM 
Bos6ynruTema Ky-1uxopalkyv B MpHposle ABIAIOTCA Te Ke MKU- 
BOTHbIe H Kew. [IpH 3TOM YeNOBeK 3apakKaeTca HeMocpel- 
CTBCHHO Np KOHTaKTe C 6OJIbHbIMH XHBOTHBIMH, Ip yOop- 
Ke CeHa WIM COJIOMbI, 3a€PaKeCHHbIX BLIeNeCHHAMH 60JIb- 
HbIX KHBOTHBIX, a TaKwKe wepe3s yKycbl Kelle. 

IIpH HcKyCCTBeHHOM IIpHMeHeHHH BO3OyUTeIA STOFO 3a- 
6ONeBAHHA OH MOXET MPOHHKaTb B OPrTaHH3M YeJIOBeKa 4e- 
pe3 MbIXaTeJIbHbIe MYTH, CH3HCTHIe OOOJIOUKH, NMHWeBapH- 
TeIbHbIM TDakT, a TaKKe Yepe3 YKyCbl 3apaKeHHbIX KJe- 
wen. 

Viuxy6auvonnplt nepHog mpu sToh OonesHu KOeOseTCA 
oT Tpex 4o 26 aHem u cocTaBiaeT B cpenHem 10—20 aHeH. 

Bowe3Hb iHayHHaeTcaA c O3HOGA H pe3KOTO MNOBBIINIeHHA 
Temnepatyppl wo 39—40°. Y 6ombHOro MOABAAIOTCH cHIbHaA 
TONOBHAH OOJb, OOULAaA C1a60OCTb HW pa3s6HTOCTb BO 8BCeM 
Tene. Sa6oeBaHve, KaK MpaBHvIo, CONpOBOmAaeTcA Boca- 
ylenveM Jlerkux. Tsokesoe uxopaqovHoe cocTosHHe OovIBHO- 
ro NpomomKaerca oT nATH ZO 15 Hen. 

Tina nevertus Ky-nHxopaaky ¢ yCIieXOM IIPHMeHHIOT aH- 
THOMOTHKH (OHOMMILMH, TeppaMUIMH M HekoTOpble Apyrue). 


3. BHPYCHDIE 3ABOJIEBAHHA 


K 9To rpyine HH@eKNMOHHBIX 3aO0NeBAaHHH OTHOCATCH 
Bce Te GOe3HH, BOSOWAUTEIAMM KOTOPHIX ABJIAIOTCA BHPYCbl. 
V3 wucna BUpycHbIX Bo36yauTeeH HanOonee BepOATHO HC- 
MOb30BaHHe IIPOTHBHHKOM B KauecTBe OakTepHaJbHbIx 
cpemcTs BOS6YANTeENeH HaTYPaJIbHOH OCIIbI, MCHTTAKO3a, KeJ- 
TOH: JUXOpayKH, ANOHCKOTO (KOMapmHHOro) 3Hiedasuta, Be- 
ceHHe-leTHero (KJIeleBOTO) SHIedauta. 

Hatypanbuaa ocna — BbICOKOKOHTarHo3sHOe 3a60/leBa- 
He, OTHOCALIeeca K OCO6O ONACHBIM HHDeCKIHAM. 

Bo3s6yAHTeIeM OCILI ABIAeTCA BUPyc, MOBpeKMalowini 
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KOKY H CIM3HCTHIe OOOIOUKH, B Pe3YJIbTAaTe ero NPOucxo- 
IMT MlopamkeHve KOXKun MW poroBullb ria3. Hanpumep, B uap- 
ckoH Poccun 43 o6mlero 4nCNa cenpix 13% mananto Ha s0- 
ev, MOTepABLUHX 3peHHe B pe3yJbTaTe NepeOovleBaHHua Ha- 
TYPaJIbHOH OcnoH. 

B Cosetckom Coto3e 6aronqapaA wWwHpoKkoMy u 06s3a- 
TEIbHOMY MIPOBeMeHHIO MpeAOxpaHuTebHOTO OCNONpHBH- 
BaHHA clyyaH 3a60MeBaHHA HaTypasbHOH ocnol He BCTpe- 
YaIOTCAH Ha MpOTAKCHHH yKe MHOFHX JET. 

B ecTecTBeHHbIX YCJIOBHAX WCTOUHHKOM 3a6o7eBaHuA AB- 
asetca GombHOH wenosek. [Ipu acnom30BaHHn BO3s6yANTeIA 
HaTypaJIbHOH OCIIbI B KavecTBe OaKkTepHaJIbHbIX CPeCTB 
3apakeHne Oe BO3MOXKHO Yepe3 AbIXaT@JIbHble MYTH, M0- 
BPCKICHHYIO KOKY HW CIM3HCTHIC OOOJIOUKH. 

MUnky6alvouubin nmepHod Npv HaTypDaJbHOW ocne O6bIMHO 
coctapiseT 13—14 nue, mocTuran uHorna 17 Hen. 

Sa6oreBanne HayHHaeTcA OCTPO, c O3HOGA H NOBBILNeEHHA 
remiepatypp (210 39—40°). Bricokan TemMepatypa ep KuT- 
ca OOLIUHO B TeYeHHe TpexX NHEH HW COMPOBOMMAeTCA COCTOA- 
HHeM OOMlero YHETeHHA, CHJIbHOM TONOBHOK OovIb1O, 6o1AMu 
B MOACHHILE. 

Han6ouree xapakTepHbIM TIPpH3HaKOM 3a6oeBaHHA  «AB- 
JIAeTCH MOABICHHe HA TPeTHH-yeTBeEPThIH MeHb HovlesHu Ha 
Jimme OOJbHOFO MeJIKHX, BOSBBIIAIOWIAXCA 61 HO-pO30BbIx 
NATHbIWIeEK, KOTOPbIe B MOCTeLyIollve MBa-Tpu THA pacimpo- 
CTPaHAIOTCA MO BCeMy TeJY; BbICbIMaHHe HX COMpPOBOKMaerca 
YYBCTBOM KKeHHA HW JEPrKHM 3y0M. IlepuHoy BbicbinaHHa xa- 
pakTepu3yeTca MameHHeM TeMMepaTypbl WH yJIyaWeHHeM ca- 
MOUYBCTBHA OObHOMO. 

K KOHIUy neépBoH HeenH BCe TeO MOKpbIBaeTCA MIOTHBI- 
MH y3e1KaMH, KOTOpble 3aTeM HarHaMBaloTcs. B mepuon Ha- 
rHOCHHA BHOBb pe3KO MOBbIINaeTcA TeMMepatypa; O6ulee co- 
cTromHMe OobHOrTO yxydllaeTcs. 

Hayunan c 11—12-ro mua Gome3sHH, NpoucxOANT NocHI- 
XAHHe Y3eKOB, COMpOBOMKTaollleecA HECTePITHMbIM 3YJ0M, 
KOTOPHIH OUeHb OecnoKoHT GombHoro, O6mlee cocTrosHne 
G6OJbHOTO 3aMeTHO yulyulllaeTca. 

C 18—20-ro nqHA HaUMHaeTCA TepvoR OTMAaATeHAA KOpOK, 
Ha MecTe KOTOPbIX Ha KOKe OOpa3yioTca pyOunKku (Tak Ha- 
SbIBAeMble <PAGHHBI>), OCTAIOULHeECH Ha BCIO KH3Hb. TarKe-~ .- 
JIble CAYYaH KOHWAIOTCA CMeDPTbIO. 

BoubHple HaTypabHOH OCNOH, HavHHas c nocmeqHHXx 
AHei HHKyOauHOHHOrO NepHOa Ww BNOTD AO MOMeHTA OT- 
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NajeHHA KOPOK, OYeEHb ONACHHI AIA OKPyKalowlux HW MoMNe- 
Kart cCTporow H30J1AUHH. 

DbdekTHBHEIX CPeACTB AAA NeCYeHUA HATyPaJIbHOH OCTbI 
moka He CyLIecTByeT. 

Mcutrako3 —- TAKelOe KOHTArHO3HOe 3a60MeBaHHe, CO- 
MIpOBOKMarouleecA ABJICHHAMH OOWerO OTPAaBJeCHHA OpraHus- 
Ma H XapaKTepHbIM BOCMaeHHeM JierkHx. Brepsble 3970 3a- 
6GoneBaHne 6nl0 O6HapyxKeHo B IllBefiuapnHu, a 3aTeM BO 
@Ppanuuu wu lepmanun. 


- OCHOBHBIM HOCHTeeM BO3OYAHTEIA TICUTTAKOSa B TIPHPO- 
We ABIAIOTCA NONyrav, OT KOTOPHIX OH MOKeT MepelapaThea 
MHKUM WM JOMaluHuM OTHUAaM. IIcuTTaKo30m OoeloT BOpO- 
6bu, roryOu, Kypbl, HHAeHKA u Apyrve ntHubt. B ecrectsen- 
HbIX YCIOBHAX 3apaxKeHHe TOMeH MpOMCXOAUT B pesyJIbTaTe 
KOHTaKTa C 6OJbHbIMH NTHIUAMH, UX BbILeeCHHAMM WIM Tpy- 
llamMu noru6wux oT ston Gowe3sHH MTHL. 

IIpH uckyccTBeHHOM MpHMeHeHHH BOS6yAuTeIA NCHTTA- 
KO3a 3apaxKeHHe JOeH MOKET MPOHCXOAHTb Yepe3 AbIxXa- 
TeJIbHbIe MYTH, MOBPexKAeHHYIO KOMY MH CAHSHCTHIE O60- 
JIOUKH. 

IiponomKuTeNbHOCTh MHKYOaNHOHHOTO §=mMepvona NpH 
ncuTrakose Koe6leTca oT 7 Zo 14 WHeH; B cpekHeM 3TOT 
nepHon cocraBisaetT 10 qHen. 

3a6oneBaHHe HauHHaeTCA BHeE3aNHO, c 03HO6a HU pe3KoO- 
ro MOBbILIeHHA TemMnepatypHl 0 39—40°. Taka BbicoKkad 
Temnepatypa gepxkutca B TeyeHHe 10—15 amHel, a 3aTeM 
cCHHKaeTcA B TeYeHHe HegeH. Bome3Hb cOompoBomxKAaeTcA 
O6INMM HefOMOraHHeM, JIOMOTOH BO BCeM TeJle, CHJIbHOH 
TOJOBHOH 6obIO, pBOTOH, cBeTOGoA3HbIO. C NnepBblx Ke 
mHeh 3a60neBaHHA pa3sBUBaloTCA O4arH NOpakKeHHA B Wer- 
Kux. IIpw oTcyTcTBHH JeveHHA JeTaIbHOCTh CpequH Ooub- 
HbIX TICHTTAKO30M JOBOJIbHO 3HAYHTebHa. 

Bri3q0pOBeBLIHe JOM MOryT ObITb HOCHTeEAMH BO3by- 
mutena, BOAbHbIe NCHTTAKO30M ONAaCHbI Aaa OKPyKaloUlHX. 

Tlna neyenna 60.JIbHBIX C YCNeXOM NPHMeHAIOT aHTHOHO- 
THK, B UACTHOCTH OHOMUILHH, NeCHHIWHJIJINH. 

Kentaa wuxopanka — TarKeoe HHpeKITHOHHOe 3a6oue- 
Banne. B HacTOAlilee BPeEMA MKMeITAA NHXOpanKa BCTPeuaeTcA 
B LlentpanmbHoi u IOxnok Amepnxke, SanazHot u Llent- 
panpHoli Adpuxe. B Cosercxom Corse BCTIbIWMeK x«KeJITOH 
JMXOPaNKH He BCTPeVaJIOCb. 

Victounukom HHdekuuH s@BIaioTcA O6€3bAHHI, a 'B MepHor 
9mueMHA — 6onbHbIe mou. Tlepexocunkamu Bo3s6yquTeA 

} 
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*KEITOH JMXOPaNKN CAYKAT KOMAPbI, Yepe3 yKYCbI KOTODDIX 
IIPOHCXORHT 3apaKeHve yesloBeka. 

[Ip HCKYCCTBeEHHOM IIpiMeHeHHu Bos6yAuTenA xKeNTOS 
JHXOPaAKH 3apaxKeHve TORCH MOMKET MPOMCXOAHThH TakoKe 
Yepe3 JLbIXATeIbHble MYTH, CAH3MCTHIe OOOMOUKH U ToBpex- 
AGHHY!IO KOMY, 

HuxyOaunouHblit nepvon mpu xKerTos JUXOpadke oObru- 
HO JJIMTCA OT TpeX LO WectnH WHeH. 

JaOouleBaHne, KaK MpaBUO, HAYMHAaeTCH BHE3ANHO, C pes- 
KOTO MIOBBILI€HHA TeMMepaTypbl. Ono conmpoBoxaerca fo- 
JOBHOH G6O/bIO, TOJOBOKpyXeHHAMH, OOJAMH B MDBILUIMLaX u 
KOCTAX, TOWHOTOH, PBOTOH, HHOra CBeTOOOR3HbIO. 3aTem 
NOABAACTCA KEITYXa; PBOTHble Maccbl MH Ucnpaxknenuar 
OombHOrO H3-3a IIPHCyTCTBHA B HHX KpOBH OKpalleHbl B 
YepHbIH WBeT. Ha kKomKe HM CAH3HCTOH OGOM0UKe pta NosB- ° 
JIAIOTCA KPOBOH3JIMAHUA, HaOmOalwTcA Take KpoBoTeue- 
HHH H3 HOCa, WeceH H BHYTPCHHHX OpraHos. 

B TAKeMBIX CAYYaHX CMepTb OObINHO HacTynaerT M@2K JLy 
NATHIM HW JlCBATHDIM LHAMH Ooe3HH. boabuble KenTOH AHxO- 
PpakKOM MPH HaJHYHH KOMaPOB-NepeHOcuHKoB ONacHbI WAS 


OKPyKaloulnx. 
OIPPexTuBHBIX CpeMcTB AA MeUeHNA KeToL JUXOpPasKH 
moka Her. 
AnoHcKHH (KOMapHHbI) sHYedanuT — ocrpoe WHexK- 


NHOHHOe 3a60leBaHHe, CONpoBOKMalolleech TMoparkenHem 
IlCHTPaIbHOH HePBHOH CHCTeMBI. 

XpaHutTenem BosOyAHTeMA ATIOHCKOTO 9HUepaINTAa B MpH- 
Poe ABJIAIOTCA HEKOTOPbIe PPbI3YHbl WM MTHILbI, a TakoKe Jlo- 
MallHHe 2KHBOTHbIe. [lepenocumKaMu ClyKaT KOMapHI, Yepe3 
YKYCbI KOTOPbIX MH MPOHCXOMUT 3aparKeHNe YeOBeKa. 

I[potOKHTeIbHOCTh WHKYGOAUHOHHOTO nepvoma Koneb- 
metca oT 10 no 15 men. 

JaboleBanve OODIMHO pa3BUBaeTCA OCTPO; OO xXapakTe- 
DH3Ye€TCA BbICOKOH TeMMepaTypoH, CHJIbHbIMM TOJIOBIbIMH 
OOJAMH, PBOTOH, Openom, noTeneli cosHaHHA Hu COMpOBOX- 
4HaeTCA PaSBHTMeM NapamHyueH. B TawkenbIx cKyuaAX cvepTb 
MOXKeT HaCTYNHTb B MNe€PBble MATb-wWlecTb Heh. Boambupie . 
ATOHCKHM 9HUeEMaAIMTOM He ONaCHb! WIA OKpyKalollHx. 

/lia meuveHHs MpHMeHAeTcA eue6HAA cHIBOpOTKa. 

Becenne-seTHni (kneulesoi) aHuedbanut — octpoe uH- 
(PEKIMOHHOe 3ab6oNeBaHHe, BHISbIBaIOIee TaAKeI0e mopaxke- 
HH€ UWeHTPaJIbHOH HeEPBHOH CHCTeMBT, 

XpauurTeiem Bos6yAuTena KAelleporo g3Huedaluta B 
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MpHPOAe ABJIAIOTCA KellM, a TAKKE TPbISYHbI WU Me/IKHe XKH- 
BOTHbIe (6OypyHAYKH, eK HM Ap.), Ha KOTOPbIX OOMTAICT Kule- 
Ulu. Saparkenve yenOBeKa MpOMCXOMMT wepes yKyCbI KJe- 
we. | 
Minxy6alvouHblit mepHO pu KJeleBOM 92Hedamute 
npomomKaetca 10—15 que. 
3a6oleBaHve HaunHaeTca OObIUHO BHe3anHo. Y SoubHOro 
MOBbILMAaeTCA TEMMepaTypa, NOABAAIOTCH CHJIbHaAd TOJIOBHaA 
Gob, TOWHOTa, pBOTa, o6Ulee HeXoMoraHHe, caO0CcTb, 
Oper. Bovwe3sHb CONpOBORAaeTcA pasBUTHeM MapasMyen, TO 
IIDHBOAUT B OOVIbIIMHCTBE CIyuaeB K HapylleHHlo AbIXaHHA 
HM cepfeyHoH eaTebHOCTH. CMepTb MOKeT HaCTYNHTb B 
nepprie 4—6 Heit Gone3Hu. Boabnble KeuleBbIM 9Huepawn- 
TOM He OMacHbl AI OKpyKalollHx. 
Jina AeueHHA UpHMenserca Jeye6Han CbIBOpOTKa. 
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a eee 


'HABA TPETAIA 


OPrAHH3AULUA MNPOTHBOBAKTEPMOJIOPMYECKORN 
SAUJHTbI HACEJIEHHA 


Bo3MOxKHOCTh TIPHMCHEHHA MpPOTHBHUKOM 6akTepnonoru- 
"ECKONO OPyKHA MPOTHB MHMPHOTO HaCeJICHHA BDbIZ3KIBAaeT He- 
OOXOJUMOCTb B OpraHH3alluH HW NpoBeseHHH MePOIPHATHH 110 
MNpOTHBOOAaKTepHoOrMyecKOH 3allure. 

IIpormBo6aktepHonoruyeckan 3aulMtTa OpraHHsyerca Cc 
IeIbIO Mpe€AyMpeLHTb HIM MaKCHM@JIbHO OfpaHHUHTb BO3- 
HHKHOBeHHe MW paclipocTpaHeHue UHMeKIMOHHBIX 3a6ovleBa- 
HHH B YCJIOBHAX MPHMeHeHHA MpOTHBHUKOM OakTepHoviornye- 
CKOPO OpyXKuHA. 

BoubluMHCTBO MpakTMyeckux HM OpraHHsallMOHHDIx Mepo- 
MPHATHH Mo MpOTHBOOakTepHoorHMyecKkoH 3allluTe ocyulect- 
BIACTCA B HacTOnUee BPeMA B EHHOM KOMMMIeKce c npoTu- 
BOaTOMHOH HW MPOTHBOXHMHYeCKOH 3allHTOM, Tak Kak cno- 
coObl H CpeACTBa, IpHMeHAeMBIe JIA STHX Weel B MOMeHT 
HalaeHHA aBHalHH MPOTHBHHKa, B OCHOBHOM OJHH H Te 
Ke. OAHAKO MpOTHBOGaKTepHOOrH4uecKaA 3allluTa UMeeT 
HeKOTOpble cneuupuyeckue oco6eHHoctu. Onn cocToat B 
TOM, NTO B MaHHOM CJly4¥ae NyTeM MpoOBeeHHA tenoro pa- 
Ha MpeAyNpeCAHTebHBIX MEPONPHATHH MOXKHO Mpenycmor- * 
PeTb H OCYULECTBHTb 3apaHee MeHCTBHA, KOTOPble, ecu He 
HCKJHOUAaIOT, TO 3HAYHTeIbHO CHM KAaIOT ac—pPekTHBHOCTh 
NpHMeHeHHA OakTepHOmoruyecKoro OpyxKuaA. 


OTH NIpeAyMpevTeIbHble MeponpuaTusa cBoaATcA TavaB- 
HbIM 06pa30M K cTporomy co6.1102eHHIO O6lLuX NpOTHBOSTIN- 
ACMUYCCKHX H CAHHTAPHO-FHTHeHHYeCKHX T1paBul Ha Mpou3. 
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BOUCTBeE H B ObITY H K OplaHU3allHW MOCTOAHHOTO CaHHTap- 
HOPO H GakTepHOsOrM4yecKOTO KOHTPO.IA. 

Jina sto wen B ropowax H HaCe/eHHbIX MYHKTaX MOCTO- 
AHHO MpOBOAUTCA GakTepHOIOruyeCKHH KOHTPOJIb 3a Kaue- 
crsoM Bon. KomMMyHaJbHble yupexKJeHHA OCYLIeCTB/IAIOT 
MepONPHATHA Mo 3allHTe CHCTeEM BOMOCHAOKeHHA WH BOLO- 
HCTOUHHKOB OT GakTepHaJIbHOTO 3arpASHEHHA. 

Ha xne6osaBofax, MACOKOMOMHAaTAX, KOHCEPBHBIX H UPy- 
rHX MpeAIPHATHAX MMULeBOH MpOMBILNeCHHOCTH, a TaK2Ke B 
CTOJIOBLIX, Ha (aOpHKax-KyXHAX, B MpOMOBOJIbCTBEHHEIX 
cKlalaX H Mana3HHax MpOBOAMTCA MOCTOAHHBIM caHuTapHblit 
KOHTponb. Kpome Toro, OcyLecTBIAIOTCA MEPONpHATHA, Mpe- 
nynpexkalollve BOSMOKHOCTh 3apaxKeHWA MPOAYKTOB MHTA- 
HHA B Mpolecce UX HSrOTOBIeHHA, XpaHeHHA, a TakKe MpH 
TPaHCNOpTHpoBKe. | | 

AuTvicaHuTapHoe COcTOAHHe MeCT OOlWero TOb30BaHAA 
(cBaJIOK, BbITpeGHEIX HM HM Ap.), a Take HeCPOeBPeEMeHHOe 
ylasenve oT6pocos ciocoGcTByIOT pasSMHOKeHHIO MyX — Tl€- 
PCHOCYHKOB BOSO6yMTeNeH HeEKOTOPbIXx ga0O/leBaHHi (HampH- 
Mep, XOJlepbl, Gplolinoro THa, WHSCHTepuN U mup.). [lostomy 
HeEOOXOMHMO OCYILECTBIATh NOCTOMHHBIM CaHHTapHbii KOHT- 
POvlb 34 MECTaMH OOlerO NObSOBAHHA M peryAPHO MpOus- 
MTb HX JesHHeKUUW. 

He meHee BaoxKHbIMH MpeAYIPeAMTeJIbHbIMH MePOMPHATHA- 
MH ABJIAIOTCA Me3sHHCeKUMA (yHHUTOKeHHe O0x, BleH, KO- 
MapoB MW APyrvx HaCeKOMBIX, a TakKe KelleH — NepeHoc- 
YHKOB BOSOyLuTeNeH HHPeEKUHOHHDIX 3a60NeBaHHH) H Aepa- 
Tu3auua (Gopb6a c HOCHTeIAMH HH@CKUMOHHEIX 3a00J1eBa- 
Hufi —- MBIIaMH, KpbICaMH, cCycMKaMH, TapOaraHamMu 4 
ApyTHMu rpEl3syHaMy). 

HesocnpHuMuHBOCTh HaceeHHA K HH@eKUHOHHBIM 3a00- 
JICBAHHAM MOBbIWAIOT NyTeM MpoBexeHHA MpeAOXpaHUTeJlb- 
HbIX IPHBHBOK. Tak KaK B YCJIOBHAX MpUMeHeHHA OaKTepHo- 
JIOTHYeCKOPO OPyXKHA IiPHBHBKH ABJAIOTCA OJHHM H3 OCHOB- 
HBIX CpeACTB 3alHThI, STOMy BOTIpOcy GyAeT NOCBALeH cre- 

_ Wwaspupti pasien (rapa yeTBeptas). 

TIpupeqenHbli HaMH, 2aieKO He NOMHbIH, MepeweHb Ipe- 
LYMpeAHTeMbHEIX MEPONPHATHA, OCYULECTBARAeMBIX B roposax, 
HaCe@@HHBIX NyHKTax HM Ha OObeKTaX HapOAHOrO xXosAlicTBa 
Kak B MHPHOe, TaK H B BOCHHOe BpeMs, OyzeT HMeTb OF- 
PpOMHOe 3Ha4eHHe MA ycnellHOA GoppObl c BO3HHKHOBeHH- 
eM H pacnipoctpaHeHveM HH@eKUHOHHbIX 3a60/leBaHHu B CJy- 
yae MpHMeHeHHA NPOTHBHUKOM OakTepHOOrM4ecKOro OPyKHA. 
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OTy OobIUyiO H BaxKHYy!IO padoTy B Hallleli crpaHe BOs- 
TlaBAAIOT H MpaKTHMYeCKH OCYLIECTBAAIOT MHOrOUNCeHHbIe 
CaHHTapHO-INHLEMHOJIOTHYCCKHe CTAHLAU, Cel au3HpOBan- 
HbIe YUpeKTeHHA (IPOTHBOUYMHble U Apyrue), HWay4dHo-ue- 
CJEQOBATeJIbCKHE MHCTHTYTHI ITIHAEMHOMOrHH, MMKpOOnOVIO- 
HH HW PHrHeubl, HHCTHTYTbI BAKUHH HU CbIBOPOTOK. OHH pa3pa- 
OaTbIBaloT H HS3FOTOBIAIOT CIelHaIbHbIe cpescTBa mpodu- 
JJAKTHKH y JICYVeEHHA HHPeEKUMOHHDIX 3a60/eBaHHH (BaKILMHBI, 
CbIBOPOTKH, @HTMOHOTHKH H T. J.), OCYLIeCTBIAIOT MOBCe- 
AHeBHbIM CaHUTapHblH WH OakTepHOJIOrMyecKHH KOHTPOVJIb. 


YKa3saHHble YUpPeKMCHHA U3yYalIOT MEeCTHbIe ycOBHA, 
O1aPONPHATCTBYIOWULMe CO3aHHIO eCTECTBEHHBIX OUATOB HH- 
(PCKILMH, TO CCTb BbIACHAIOT, KakHe HHeKIMOHUbIe 3a6o7e- 
BaHHA BOSHUKAIOT CpeAM JIOReH MW KHBOTHBIX B MHMPHOe Bpe- 
MA HW KaKOBbl IlyTH HX pacNpocTpaHeHHuA; ONpedenAwT Hau- 
uve H BHJbl HACCKOMDIX H TPbISYHOB, OOHTAIOILUX B aHHOM 
pawoue, OCHOBHbIe MecTa HX MOCeIeHHH wv MyTH NepeBwKe- 
HHA; BeyT CHCTeEMATHYeCKOe HCCIeAOBaHHe 3aliblJIeHHOCTH 
BO3HyxXa B roposaxX HM HaceMeHHbIX NYHKTax u T. 0. B yeso- 
BUAX OaKTeEpHOMOFHYeCKOH BOHHDI BCe STH MaHHble OyzyT 
CIOCOOCTBOBATb He TOJbKO ObICTPeHIIeMy ycTaHOBJeHHIO 
(pakTa IIpHMeHeHHA OakTepHaJbHbIX CPeACTB H OMmpeeTeHHIO 
rpaHull ovaroB 3apaxKeHHA, HO H MallyT BO3MOXHOCTD Iipa- 
BUJIbHO H ObICTPO ONPeLeIHTb BUA MIPHMCHEHHbIX BO36y]H- 
TeJIeH, YCTAHOBHTb BOSMOMKHbIe MyTH UX pacnpocrpaHeHHua H 
IIPHHATb HEOOXOAMMbIe Mepbl K CBOCBPeMeHHOM MUKBHDAaluy 
BO3HHKUWHX O4arOB 3apamKeHHA. 

YclexX MpOBeeHHA BCeX Me@peYHCIeHHbIX MepompuATHli 
3ABHCUT HE TOJbKO OT YCHJIHMH WH paOoTbl cnelwatbublX Hayy- 
HbIX, JeYeOHbIX H NpOUHX yupexTeHHH, HO Tak>Ke H OT y4a- 
CTHA B 9THX MEPOMPHATHAX UWIMpOKHX Macc HaceeHusa. Ilo- 
STOMY YK B MHPHOE BPCMA HacesleHHe JOJOKHO BCeMH CH- 
wlaMH CNOCOOCTBOBAaTb MpoOBeAeHHO IPeAYUPeEAHTebHbIX Me- 
PONpuATHH, a BO BPeMA BOHHBI — cTporo co6/OMaTb Be 
ipaBula MOBeeHHA, ONpeessemMble curHatamA MIIBO, u 
YMe/IO ZeHCTBOBATb B YCNOBHAX IIPHMeHeEHHA MpOTHBHHKOM = * 
OakTeEPHOJOTMYeCKOTO OpyXKUA. 

Kakve Ke fpaBiiia JONKHO cobuloaaTh HaceneHne B 
MHpHoe Bpema? ; 


IIpexje Bcero HeOOXOWMO CORepKaTb B YNCTOTe cBOe 
RKWIHULe HU COOMOLaTb Mepbl JHYHOM TuTHeHbt. 
B cpoeH KBapTHpe H KOMHaTe Halo @2%KeCTHeEBHO BJaxK- 


48 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


HOM TPANKOH cTUpaTb itblIb Co BCex MipewMeros u meGesH, 
MpOTHPaTb MOJIbI, CICQHTb 3a UMCTOTOH MecT OOULecTBeEHHOrO 
NOIb3OBaHHA. Begpa c MHWeBbIMH oTGpocamMH cyeqayerT 
IVIOTHO 3aKPbIBaTb KPbIWKaMH, He MONYCKaT, CKaluBaHHA 
oT6pocos. B Tenioe BpeMaA roa Ha KyXHe MH B KOMHATAX 
HYKHO HMeTb JIMMKy!lo 6yMary HWIH Apyrue cpelctTBa WIA 
YHHUTOKeHHA MYX H KOMapoB. Uto6hl npexynpenxuTh NoAB- 
JleHHe 6/10X, KJIONGB, BIUeH, TapakaHOB H APyruX HaCeKOMBIX, 
MaTpallbl, MHBaHbl, KOBPpbi H Mpouve MATKHe MpeAMETHI JO- 
MallHero OOHXO4a HeEOOXOAHMO BPpeMA OT BPeMeHH Mepecbi- 
nmaTb mpenapatamu JVJIT. Uro6n B kBapTupy Hau KOMHAaTy 
He MpOHHKaJIM MbILUM WH KPbIChI, HEOOXOAMMO OCMOTPeTb NOU, 
NWIHHTYChI H 3afelaTb BCe HEMJIOTHOCTH H IeH. 

O noxABJeHHH OObWIOrO KOAMYECTBA MYX, TapakaHos, 
610X H APyrHX HaCeKOMBIX WJIM TpbI3yHOB HyY2XKHO HeMejVIeH- 
HO COOOULHTb B O/H KaMIyIo CaHHTapHo-3NNAeMHOVIOruye- 
CKYIO CT€HIUHIO H OHOBPeMeHHO MPHHATh SHEPrHyHble Mepbl 
K MX YHHUTOXKEeHHW. 

CambIM THaTebHbIM 06pa30mM culelyer co6110,aTb Mepbl 
JH4YHOR PHrHeHbl: @XKeHEACIbHO MBITbCA B OaHe HH BaHHOH, 
peryApHO MeCHATb Oesbe, COMePpRKaTb B YMCTOTe PyKu H BO- 
Jocbl, a TaKxKe BepXHee MyaTbe u OOyBb. 

Tlepen eoH HYKHO OOA3aTebHO MbITb PYKH, 

@MpykTbl HW OBO HeOOxOMMMO OOMbIBaTb KHTIaueHOH 
BOJOH; MOJIOKO H BOY yNOTpeOJATb TOMbKO TocJle KuNsA4e- 
Hua. Maco, oBOWA U Apyrve MpozyKTh crelyerT TlWaTenbHO 
OOMbIBaTb Nepe MpHNoTOBIeHHeM, a xue6 cJlerka mporpe- 
BaTb. 

IIpeqynmpeauTeIbHbie MePONpHATHA, IPOBOAMMBIe B MHp- 
Hoe BPeMA, MONOIHAIOTCA B YCJIOBHAX MPHMeHeHUA MpOTHuB- 
HHKOM O6aKTepHOMOrHYeCKOTO OpyKHA CHelIMaIbHbIMH Mepo- 
NPHATHAMH NO NpoTHBOOaKkTepHoulorM4ecKkOH 3allluTe. OTH 
MeEPONPHATHA BKIIOUAIOT: CBOCBPEMEHHOe ONOBeELIEHHE wHace- 
JIGHHA O IIPHMeHeHHH MpOTHBHHKOM GOakTepHaJIbHbIxX CPeACTB, 
HEMOCPeACTBEHHYWO 3alllHTy HaCQIeHHA OT NOPaxKeHuA STHMH 
Cpe@AcTBaMH, BekeHHe HelpepbIBHOH OakTepHomoruyecKkoh 
pa3sBeAKH H JIMKBUAAalMto MOCeACTBHA OakTepHosorMyeckoro 
HallaeHud. 

OpraHH3auuaA HM pyKoBOAcTBO npoTuBobakTepHosornye- 
‘ CKOM 3aUlHTOH OCYLIECTBJIAIOTCA MECTHOM mpoTuBOBoszyl- 

HOH OGopoHon (MIIBO). 
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FHABA YETBEPTAS 


CPEACTBA SALWMTbI 
OT BAKTEPHOJIOPFHYECKOFO OPYKHA 


JIA 3allHTbl HaCceJleHuA OT HelocpeCTBeHHOrO BO3selHt- 
CTBUA OakTepHOsIOrHyecKkoro OpyXHA, TAK Ke Kak HM OT Apy- 
THX BHXOB OpyXuA MaccOoBOro MOpaxkKeHHA, B HacToALlee 
BDCMA HMeIOTCA HaeKHbIe CpecTBa. 

Cpeactpa 3aluTbt oT G6akTepHouorMyeckoro OpyKHs 
MOKHO NOspa3sHeHTb Ha Tpu rpynny. B nepsyio rpynny 
BXOAAT cielupuyeckue CpeACTBa 3alWTbl, mpeHasHaueH- 
Hble WIA SalllMTbI OT OakTepHaJIbHbIX cCpeCTB; KO BTOPON 
rpyile OTHOCATCAH KOJWICKTHBHbI€e UW MHAMBUAyaJIbHble cper- 
CTBa 3aLlHTbl, IpeqHaSHaveHHble JIA 3allHTbl HAaCeIeCHHA OT 
BCeX CPpeACTB NopaKeHHA C BOSAYXa, B TOM YNCe U WIA 3a- 
ULHTbI OT HOPaxkeHHA OakTepHaJIbHbIMH CpeACTBaMH B MO- 
MeHT HX TIPHMCHEHHA HB Clyuae MpeObiBaHHA WOE Ha 3a- 
paxKeHHOH MeCTHOCTH; K TpeTbeH rpynne — cpeAcTBa 3alllu- 
Thl BOAbI, IPOAYKTOB MHTaHuA UH dypaka. 


1. CNEWHPHYECKHE CPEJCTBA S3ALJHTHBI 


K cnewHpuyeckuM cpeycTBaM, mMpeHa3HaueHHbIM, KaK 
YKa3bIBalOCb, TOIbKO JIA 3allMTbI OT OakTepHaJIbHbix 
CpeAcrB, OTHOcATCA GakTepHadbHble NpeNapaTet: BakWHHHl, 
aHATOKCHHbI, JeueOHble CbIBOpOTKH, GakTepHotparu, MOBEI- 
Walollve HeBOCHPHHMUHBOCTh JHOMeH K HHMEKUHOHHBIM 3a- 
6oeBaHHAM, a TakKKe aHTHOMOTHKH H Wpyrve JeKapcTBeH- 
HbIe IipelapaThl, MpeqHasHayeHHble WIA JICYeHHA H IKCTPeH- 
HOK NpomusakTHKH HHPeKUMOHHHIX 3a60/1eBaHHl. 
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Henocnpumunsocrh (umMyxurer) some x wudextuiort. 
HbIM 3400/1e@BaHHAM MOBbIMAaIOT NpOBeAeHHemM mpeqoxpanu- 
TeJIbHbDIX TIPHBHBOK BaKIMHaMH (aHaTOKCHHaMH), a TakoKe 
BBCACHHEM B OpraHH3M JIeYeOHbIX CbIBOPOTOK H OakTepHoda- 
OB. 
Ele B OWeHb JaBHHe BpeMeHa 6bLIO MOAMeYeCHO, TO 

NOWIe MepeHeCeHWA MHOTHX HHPeKUMOHHEIX 3a6oneBaHHl y 
JHODCH CO3LABaaCbh HEBOCIPHUMYMBOCTh K MOBTOPHOMYy 3a- 
GOJIeEBAHHIO, TaK Ha3LIBAeMbI ecTecTBeHHBIIi HMMYHHTerT. 
IlostoMy mpu HeKOTOpHIx 3aG0eBaHUAX, KOTOpbIe CUTaUCh 
HeH30eKHEIMH, YaCTO CTPCMWJIHCb yMbILWIeHHO 3apaXKaTb 
elle He OONEBLUIHX WOReH C TEM, UTOOLI MOCIeAHHe mpHoope- 
JH K STOMY 3a001eBaHHIO HeBOCIpHUuMUNBOCTD. OcobeHHO 
OXOTHO NpHOeraJIM K STOMY IIpHeMy B TeX clyyanx, Kora uC- 
KYCCTBEHHBIM 3aPpaxKeHHeEM yMaBaJlOCb BbI3BaTb Houlee JerKoe | 
TeveHHe Oole3HH, YeM TIP eCTeCTBeEHHOM 3apaxKenun. L[Io- 
AOOHbIM ClOco6 WHPOKO IIpHMMeHAICA OKOVIO Tpe€X ThICAY eT 
Ha3aq B Muquu uw Kutae gaa 6opp6n nporus HaTypaJIbHOH 
OCnbI, KOTOpad HMea B TO BpeMaA LIMpOKOe paclpocnpanenne, 
OyHako Tp TakoM cnoco6e «MpHBUBKH» Govle3HB HepeyKo 

NpOTeKaJla B OYHb TAKETOH opMe, a WHOA AaBana Na- 

Ke CMePTeJIbHBIH WCXO, 

OrpoMHyi0 POJb Wd OoppObl ¢ HaTypambHO ocnoit cur. 
paJlO OTKPbITHe NPOTHBOOCMeHHOH BaKIUWHBI, clelaHHoe B 
1796 r. A>kennepom (Aunraua). Onnako orxppitue JDxenne- 
pa elle He MOTO MOCIYKATb OCHOBOH Jia paspaGoTKy Me- 
TOAOB MW CpeACTB IpeAyipexkeHuA Apyrux UHekKwHoHUpix 
sa0oeBaHH, Tak Kak JIA 9TOTO HeOOxOuUMO ObWIO 3HaTb 
IIpHUHHbI HX BOSHHKHOBeHHA, 

ToubKo B KoHIe XIX Beka 6nWIO SKCHepUMeHTaNbHoO HoO- 
Ka3aHO, 4TO HHPCKUHMOHHbIe 3a601eBaHHA BBI3bIBalOTCA Mu- 
KpoOamu, a TakKe ObIVIH YCTaHOBeHbI BO3OYAuTeEIH MHO- 
rux sa6onepaHui. Jlvlb nocie 9TOTO 65M paspaG6orTaHbl 
HayvHble MPHHUMMbI NOYeHHA BaKUMH DA npenqynpexse- 
HHA HH@CKIUMOHHEIX 3a6o7eBaHHh. ji 

: UTo Ke npexctaBasioT co6oH BaKUHHEI, npHMeHseMbIe 
AAA MpeqynpexieHia HH@eKWHOHRSIxX 3a607eBaHHi? 

BakuvHbl — STO MpemapaThl, comepxaulMe B3BecH yOu- 
THIX WIM MKMBEIX, HO OCMaOMeHHbIX MuKpo6os, ITpu BBenennn 
B OpraHH3M YesOBeKa TOK WIM WHOM BaKUMHbI yepe3 Be- 
WETBIPe HEMCIM y Hero BbIpabaTbIBaeTCH HMMYHHTET, TO eCTb 
HEBOCIPHUMUYMBOCTh K 3a00/IeBaHHlO, IPOTMB KOTOpOrO Oba 
BBeeHa BaKUHHa. OTOT HMMYHHTET, B OTAHUHe OT HMMy- 
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HuTeTa, TIpHOOpeTeHHOrO B pesyAbTATe MepeHeceHHoro 3a60- 
JleBaHHA, UPHHATO Ha3bIBaTb HCKYCCTBEHHDIM. 

J\iHTeIbHOCTh HMMYHHTeTa, BOSHHKAIOWLerO NMoce NMpH- 
BUBKH, MpeOXpaHAeT GeOBeKa OT 3a00leBaHHA Ha CpOK OT 
6 mo 12 Mecaues, a HHOTMa WH ZO HECKOJbKHX JleT (HalpH- 
Mep, MpOTHB HaTYpaJbHOH OCIIbI H TYJIApeMUK). 

B Hacrosillee BPeMA HMCIOTCA BAKUMHbI AJA Mpeaynpex- 
JG@HHA HaTypaJIbHOH OCMbI, YyMbI, XOMEPI, Oplolukoro Tua, 
lapaTuos, TyApeMuu, Opyueiesa, CHOHPCKOHM A3BbI, Cblil- 
HOrO THa H APyruX HHPCKUMOHHIX 3a00eBaHHH. B cBa3H 
c TeM, 4TO B KauecTBe OakTepHaJIbHbIX CpeACTB MPOTHBHUK 
MOKeT MPHMeHHTb BO36yAHTeeH pa3s/IM4YHbIX HHPeKUHOHHbIX 
3a0QleBaHHli, PpOMadHOe 3HaYeHHe MpHoOpeTaioT KOMIMICKC- 
Hbie (aCCOUHHPOBaHHble) BaKUMHbl, MOSBOAIOLUKe AMMYHH- 
3HPOBaTb JIOAeH Cpa3sy NPOTHB HECKOJIbKUX 3a00/leBaHHA H 
T@M CAMBIM 3HAY4HTCJIbHO CHH3HTb KOJIMYCCTBO MPHBUBOK. 
Hanpumep, OfHa H3 KOMIWIEKCHbIX BAKWHH CO3AaeT OAHOBPe- 
MeHHO HMMYHHTeT MpoTuB OpiolHoro THda, NapaTH@os, xo- 
Jlepbl, AM3eHTepHa HM CTOJOHAKA. 

KpomMe BaKIlHH, JIA MpeOXpaHHTeJIbHbIX MPHBMBOK NpO- 
THB HEKOTOPbIX 3a601eBaHHH NPHMeHAIOT aHaTOKCHHbl. 

AvaTOKCHHbI—93TO [ipenapaTbl, KOTOpble COCTOAT 43 IIpo- 
IYKTOB KH3HEAEATCJIbHOCTH COOTBETCTBYIOUIMX MUKpoOos, 
o6e3BpexKeHHbIX HarpeBaHHeM H POPMaJIHHOM, HO COXpaHHB~ 
WIMX IIpH 3TOM CBOH HMMYHH3Hpylolime CBOHCTBA. 

B wacTosiiiee BpeMA HMelOTCH CheuM@uyeckvHe aHaTOKCH- 
Hbl JWId opetynpeksenua GoTy1H3Ma, AudTepun, croOus- 
Ka, ra30BOH raHNpeHbl M APyrHx WH@eKUMOHHDIX 3a0v/eBa- 
HHH. 
B MupHoe Bp@eMA MPHBUBKH MPOBOAATCA B MJIaHOBOM Mo- 
pANKe, a TakxKe MpH BOSHHKHOBeCHHM BCMbIMeK HW SNM AeMHi 
KaKHX-JH60 3a60/1eBaHHH. 

Ilpu yrpose NpHMeHeHHA NpOTHBHAKOM OakTepHosoruye- 
CKOrO OPyKHA NPHBHBKH OyAyT MpOBOAUTLCA C y4eTOM Bua 
BosOyMHTeel, KOTOpble MOryT ObITb HCMOMb30BaHbI B Kaue- 
cTBe OakTepHaJIbHbIX CpeACTB. 

TakuM oO6pasoM, 3Ha4eHHe MpeMOXpaHHTeJbHbIxX MPHBH- 
BOK KaK CpeACTB 3allHTbI OT MOpakKarollero AeMcTBAA Oak- 
TEPHOIOTHYeCKOTO OpyKHA CBOMMTCA K TOMY, YTO OHH MOFYyT 
HJIM COBCEM HpeOTBpAaTHTb 3a00NeBaHHe, HAH 3HAYHTCIbHO 
ocaaGHTb TAKECTh ero TeYeHHA. YUHTLIBAA 9TO, HaceeHHe 
HH B KO@M cJlyyae He QOUIKHO YKJIOHATbCA OT MpoBeeHHA 
MIpeHOXPaHHTeJIbHbIX MPMBUBOK. 
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Onnako B yYCIOBUAX OakTepHorOrMuecKOh BOHHB Hepel- 
KO MOryT ObITb cly¥aH, Korma sa60leBaHHA BOSHUKAYT Y 
monet. HMeIOUMX COOTBeETCTBYIONUINe MpeOXPAHHTeJIbHBIe 
IIPHBHBKH. ITO MOET HMETb MECTO, HATIPHMep, TIpH MpPHMe- 
HeHHH IIPOTHBHHKOM BBICOKOKOHILCHTPHPOBaHHBIX OaKkTepH- 
aNIbHEIX petentyp. Hapsy c 3THM IIpOTHBHHKOM MOTYT ObITb 
IPHMe@HeHE! BOS6yAuTeIM TaKHX  3a6oJeBaHHi, BaKILHHbl 
MpOTHB KOTOPbIx MO CHX Nop ellie He MOyYeHEI. ITloatomy 
He3aBHCHMO OT Ce aHHbIX NPeAOXpaHHTeJbHbIX NPHBHBOK 
HaceseHHe 0693aHO HCNOMb30BaTb BCe HMerOWHeCA [pyre 
cpeactBa npoTHBoGakTepHosorMyeckOn 3alllMThI. 

B rex cryuanx, KOTa MpOTHBHAK yxKe IpHMeHA OaKTe- 
puOMOTUYeCKOe OPyKHe, Ho elle He ycTaHOBNeH BHI MpHMe- 
HeHHOTO BOSOYAHTeIA, WIA Werteh skKcTPeHHOn npomunraKtTu- 
KH MCMOMb3yIOT AKTHOMOTHKH HM IpyrHe JIeKapcTBeHHbie Be- 
MecrBa, o6alaollve WApoKHM MpodunaKTuyeckuM encT- 
BHEM B OTHOMWIeHHH WeOro pana MHeKUMOHHEIX 3a6oueBa- 
Hut. Ecru Baa mpwMeneHHoro BO30yAuTeIA = yxKe OMpente- 
JICH, TO LAA SKCTPeHHOM MpodburaKTAKH B CTyUae HeOOxOmMH- 
MOCTH HCTOTb3VIOT TAKKe CNelMUUeCKHe CHIBOPOTKH Hu Oak- 
repuodarn, yefictBve KOTOPHIX, B OTMWIMe OT BakIlMH, Mpo- 
ABIAeCTCA HEM@IeCHHO BCIe 3a HX BBeMeHHeM B OpraHH3M 
YeJIOBeKa. 

B Hnacrosillee BPGMA CLIBOPOTKH HCMOMb3VIOT WIA TIPO- 
(puNAKTHKU WH NeueHHA AVM, cTONGOHAKA, CHOMPCKOH A3BHT, 
6oTyNW3Ma, TaSOBOl TaHpeHBI UW HeEKOTOPHIX Apyrux 3a60- 
JeBaHHn. — 

Baxrepuodaru mpeqHasHayenbl WIA mMpopwakTHKH -u 
eqenua xonepbl HW Apvrux 3a6oreBanun. 

AnTHOHOTHKH IIPMMeHAIOT He TONbKO AIA Weneh SKCTDECH- 
HOW npomurakTHKH, HO uv WIA JedeHHA MHOTHX HHDeKILMOH- 
HEIX 3a6o7eBaHHh. AnTHOuoTHKH — STO BellecTBa, BbIDaha- 
TbIBAeCMbIe MKHBOTHBIMH HW PAaCTHTeENLHEIMH OPTaHH3MamMnu;: He- 
KOTODbIe H3 HHX TOJIvaaloT CHHTeTHYeCKHM MyTem. IIpocbu- 
maxTwyeckoe u sede6uoe jeficTBHe AHTHOVOTHKOB OCHORAHO 
Ha TOM, 4TO OHH OOnanalot cnoco6HOCcThIO §«63aepxKHBaTb 
poct mukpo6os wu O6ycnoBIMBaTb Ux rH6etb. 

K cnewndwyeckum Ke cpelcTBaM 3allWTBI OTHOCATCA 
TAKOKE OTMVTUBAIONLHe HACeKOMBIX BelllecTBa (HMeTHIdTa- 
nat, WH6yTHAbTalaT W pasMInEe MpenanarTsl, MPHTCTOB.MeH- 
HbIe Ha Hx OcHOBe). Onn 3alrTMlaloT Tioneuw oT Hananenug 
HaCeKOMBIX, 'B TOM 4NGIe U MPH HCKYCCTBEHHOM NIPHMeHeHHH 
WX MPOTHBHHKOM. TakuMu BelllecTBaMH MpOMHTbIBalOT 3a- 
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INHTHBI€ CeTKH HM CeTYATHIe HapyKaBHHKH, a TakxKe CMasbi- 
BaloT OTKPHITHI€ YuacTKM Tena w OnexKAY. OtnyruBatomtee 
MENCTBHE TAKHX BeUleCTB QWIHTCH OT OAHOFO AO WecTH uaCcOB 
B 34BHCHMOCTH OT TeMMepaTypbI BOSAVXa HM Apvrux (bakTopos. 

pu cMa3plBanHn wma Heo6xonuMo CIeMiTb 3a TeM, 
UTOObI 9TH BeIeCTBa He NomanH B raza. 


2. KOJJIEKTUBHbIE KH HHXMBHILYAJIbHBIE CPEJLCTBA 
SALUUTbI 


HenocpeacTBeHHasa 3alluTa wacenenusa or NopaKeHHa 
OakTepHalbHBIMH CPeMCTBAMH B MOMeHT ux MpHMeneHnaA 
OOecneuHBaeTCA CBOCBPeEMCHHbIM H yMeJIBIM HCTONb30RaHH- 
€M KOJJICKTHBHBIX 1% MHAMBHAYAJIbHbIX CPeMCTR 3alLNTht. 

K KOWICKTHBREIM CpeACTBaM 3allMTbI OTHOCATCA y6exKH- 
Mla wu yKpEiTua. HanOoee moHylo 3auluTy OT BCeX CpencTB 
NOpaKeHHA C BOSLYXa, B TOM 4HCNe M OT HemocpencTBeHHo- 
PO BO3eCHCTBHA OakTepHaJbHbIX CpeACTB, OGeCNeUHBAaIOT y6e- 
KHULa, OOOPyNOBAHHbIe B IIPOTHBOXHMHUeCKOM OTHOLIeHHUH. 

Han6oee pacnpoctpavHeHHbim BHOM yOexKUIL B ropo- 
Max ABIAIOTCA yOeKHIA, O6OPyayemble B MOMBAJIbHBIX 
3STAKAX MKUIBIX WH CYKeEOHBIX 30aHHh. Hapsiy c nomBanb- 
HbBIMH YOCKHILAMUM CTPOAT OTNEMbHO CTOALLMe yOeKUIILa, KO- 
TOPBI€ MO 3alJHTHOH MOULHOCTH, BMeCTHMOCTH, O60DYyORAa- 
HHIO HMYEM He OTMHUAIOTCA OT YOe@2KHIIL, PAaCHONORKeHHbIX B 
NOABAaT aX. 


Il1annposka uv O6opynopanne mo6oro y6exuIa 1OmK- 
HbI YHOBICTBOPATh CICIYIOMUM TpeboBaHuAM: o6ecneun- 
BaTb ObICTPOe 3anOMHeHHe u ocBoboxKLenKe (B cyuae He- 
oOxonumMocru) y6exuIla, a TaKxKe HEBOSMOKHOCTh OHO- 
BPEMC€HHOTO Pa3spyllleHiA BCeX MOMEINeCHHH MH BHIXONOB: obe- 
CN€YHBaTh YCIOBHA WIA HOPMabHOTO MpeObiBaHua yKpbI- 
BatoulHXCH B HeM JHOTeH B TeUCHHe JJIMTeNbHOTO BDeMeHH. 
VUicxona u3 3THx TpeboBannit, MIaHMpOBKOH MmperycmatTpu- 
BaroTceH: OTCCKH JIA Pa3MeILeHHA VKDbIBAIOILHXCH, 3anacHbre 
BHIXONbI H Ja3bl, YCTPOHCTBO TaMOypoB TIpu Bxomax. Kpome 
TOPO, B yOexKHUIAX MMeloTCA (PHAbTPO-BeHTHAAILHONHAA Ka- 
Mepa, B KOTOPOH pasMmellaeTca (PubTDO-BeHTHAAILHOHHAA 
yCTaHOBKa, a TAKKe CaHHTapHbI y3en (TyaneTHble KOMHa- 
ThI, YMBIBaJIbHbIe) . : 

B yOexullaX HMeIOTCH ocBellleHHe, oTOMMeHHe, BOJLONIpo- 

BOA, KAHaJIH3aWHA, Aa TaKKe JHHAA PaHOTPaHCIAUMH Y Te- 
epoH., | 
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Buytpexuee moMemeHve y6exumla (pac. 10) pasnzeneno 
KallHTaJIbHBIMH CT€EHAaMH Ha HeECKOIbKO OTceKoB. B KaxkKOM 
oTceke momellaetca oT 30 mo 75 yenoBek. B oTceKax ycTa- 
HaBJIHBalOT JBYXbAPyCHble CKaMeHKH; BTOPOH sApyc MO KeT 
GLIT, HCMOIb3OBaH DJIA OTAbIXa JOWeH H XpaHeHHA Belen. 





Puc. 40. BuyrpewHHa BHA NOABanbHOrO yOexKullla 


B oncekax pa3MellleHbl cpeacTBaa Nomapotyllienua (AWLAKY 
¢ Me@CKOM, OFHeTYLIHTeIH, WaHWeBbI HHCTpyMeHT), aBapHi- 
HbIHt HHCTPyYMeHT (KHPKU, JIOMBI, KYBaJIbI, JOMAaTb!), antet- 
Ka, HOCHJIKH, 6aK C KHMAYeHOH BOAO AIA NTH. 

Ha cayyai MosBnenua cpean yKpbIBalolluxca HHpeKUH- 
OHHBIX 6OJIBHLIX HH Jone, NOJO3PHTeIbHBIX Ha 3a60J1eBa- 
HHe, B yOeKUUe TOKHO ObITh MpedyCMOTpeHO = ciieilHaJib- 
HOe TOM@IUeHHe JIA HX H3OJIAILMH. 

: Uro6nl O6ecneywHTb BOSMOXKHOCTh BbIXOMa Jlomeh B CiJy- 
yae paspylUeHHA 30aHHA HH 3aBala BLIXOZOB, B KaKJOM 
yOexKuUle yCTpaMBaloT saTlacHble Jla3bl — NOA3CMHbIe KOPH- 
Hopbt. Bhixogbl 43 1a30B OOMIYHO BeAyT HeMOcpeACTBEHHO Ha 
yIMUy, B MepeyoK, Ha OyibBap UT. J. 

Tina toro uro6st HapyKHbIi BOSLyX, 3apaxKeHHH Oak- 
TePHA@JIbHBIMH CPpeRCTBAMH (OTPaBJIAIOWHMH WH pagqwoak- 
THBHLIMH BeLLeCTBAMH), He CMOr IPOHHKHYTb BHYTPb yOexkH- 


oD 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


lila, ero repMeTu3upyloT. Hanexuyro repmMeTu3aluto obecne- 
YHBaIOT TIOKPLITHe cTeH yOexKHIa KpackoH (Maci#Hoh unu 
KJI@@BOH), WeMeHTHPOBaHHe ola, TULaTeIbHan sameKa 
MeCT MIpolycKa XOJIOAHBIX H ropayHx tTpy6 (oTomenua, 





Puc. 11. Yctpolicrpo TamOypos 


BOMOMpOBOa H KaHaJIH3alHu), a Tak»Ke TeJIeEC*OHHBIX, 3J1eK- 
TPHYeCKHX HW APyrHxX NPOBOOB. 

TamOypbl, O60pyHoOBaHHble pw BXOMaX, UMEIOT Be WBe- 
pH: 3aUlHTHO-repMeTuYecKylo (HapyXHy!lO) HW repMeTHYeCKy10 
(BHYTpeHHio1o) (puc. 11). 

DubTPO-BEHTHJIALHOHHAA ycTaHOBKa, HaXxousllancna B 
KamMepe, He TOJbKO MOMaeT YMCTHIN BO3STYX VKPbIBAIOULYMCA, 
HO H OOecneunBaeT cO3sqaHve NosAnopa u MpoBeTpuBaHHe 
OCHOBHBIX MOMeUleHHH yOexulla HY TaMOypos (puc. 12). 

TlonmopoM Ha3bIBaloT MPeBbIeHve MaBICHHA BO3Nyxa 
BHYTPpH yOexKHUla NO CpaBHeHHlO C HapyXKHbIM aTmMocdep- 
HbIM MaBeHHem. T]lognop ycTpaHseT BO3MOKHOCTb MpPOHHK- 
HOBeCHHA BHeIIHero 3apaKeHHOrO BO3AYXa BHVTPb MOwvellle- 
HHA Yepes HeMIOTHOCTH, WIeNH WU MOPbl MOKPbITHH CTeH H 
nova, 

Komv4ecTBO 4HCTOrO BO3AYXa Ha OMHOTO yeNOBeKa, Ha- 
XOZALLerocA B yOexKHIe, cocTtaBIneT OKOIO 2 m3 B Yac. 
BeuTHWIATOP, TOKa3aHHbIt Ha puCyHKe, NMomaeT no 300 43 B 
yac. TaK KaK BM€CTHMOCTb NOABAJIbHBIX yOeKUU OOBIMHO He 
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Puc, 12, @ubTPO-BeHTHAAWMOHHAaA ycTaHOBKa 


nmpespiuaetT 150 wenopek, MOULHOCTh TakOrO BeHTHAATOpAa 
TOVIHOCTbIO OGecMeuuBaeT YKPHIBAIOLUHXCA YHCTHIM BOSTYXOM. 

OyncTKa HapyXKHOMO 3apaxKeHHOrO BOSAyXa OT OakTepH- 
AJIbHBIX cpemcTB (a TakKe OT OTPaBJIAIOWIHX uv paHoaKkTus- 
HbIX BellleCTB) MPOHCXOAHT B MUMbTPax-NOrnoTuTeIAX ycTa- 
HOBKH. Bo3ayxOBOJbIl c repMeTHYeCKHMH KJIanaHaMu Mper- 
Ha@HaveHbl Wa 3a60pa BO3SLyXa H3BHE H MOZayH ero B No- 
MelleHHa yOexKHIIL. 

@MuJIbTPO-BeEHTHJIAWHOHHAA YCTaHOBKa MoOKeT padoTaTb 
Ha JBYX pexKUMAaX. 

HommepxaHwe mopsika Bp y6exuuax Hu o6ecneteHHe 
GecnepebonHoh pa6boTbl DUJIbTPO-BeHTHJIALHOHHOW YyCTaNos- 
KH BO3JlIaraeTCA Ha 3BeHbA yG6exKuUl Ppynn caMo3salluTHl. 
OTH 3BEHbA OGCCNeyHBaIOT MOPAROK Mpu BxXOZe u BbIXoZe 
Juoneh u3 y6OexKulLa, pasMellaloT jioeh moO oTceKaM, To]- 
ep KuBaloT MOPANOK BHYTPu YO@XRKUULA, OPraHH3ylOT HU BO3- 
riaBJAlOT pa6oTbl NO JIHKBAAAUHH aBapHA uw BLIBOLAT J0- 
nen 43 y6exKullla B Clyuae ero YacTHUHOTO pa3spyileHHaA. 

B ycOBHAX IIPHMCHCHAA NPOTHBHUKOM OakTepHouorn- 
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WeCKOTO OPyoKHA BakKHeHUleh saqayeh CTaHOBHTCA TakxKe 
CBOCBPCMEHHOe BHIABIEHHe Che YKPbIBAIOWAXCA UH(PeKI- 
‘OHHBIX OOJIbHbIX HM WpoBeMeHHe PAa MeCPOMPHATHH Mo 3alllu- 
Te BCeX JIONeH, HaxXORAUIMxca B yOexKUHLLe, OT BOSMOKHOTO 
gapaxKenua. Jia STOTO B NOMOIb 3BeHbAM, OOCJ1yKUBAI- 
IWHM yOexKUULa, MOTYT ObITb OpraHH30BaHbl MeAMUMHCKHE 
MIOCTHI. 

BuewIHHMH MpH3hakaMu, YKa3bIBalOlWHMu Ha HayaJlo Ka- 
KOTO-TH60 HHeKUMOHHOTO 3a001CBaHHA, MOTyT CAYKUTb 
BLICOKaN TeMIepaTypa, MOABJIEHHe PBOTHI, NOHOCAa H Ap. (9TH 
IpH3HaKH OMMCAaHbI BO BTOPOH raBe). 

Ecau cpenu yKpbipaiolluxca 6yAyT BHISBIeHbI HHdeK- 
IIMOHHbIe 6O/IbHbIe Un Ke JOM, MOLOspeBaemble Ha 3a60- 
eBaHve, HX HYKHO HEMeCHHO H30JIMPOBaTb B Ciellva/lbHO 
oTBeqeHHOe WWIA 9TOTO MoMenleHHe. Cry, cKamMelKa M BCe 
MIpeAMeThI, KOTOPbIMH TIOJIb3OBaICA 3a0O1eBINNH, ZOJDKHDI 
6bITh HEMeWICHHO MposesHHpuUNpoBaHHl. Bce octTasbHble 
JOM 2O BbIXONa u3 yOexKuILa O6AZaATeNbHO JOJKHbI MpoH- 
TH SKCTPeHHyO mpopusaKTuKy. Jia 9TOrO AMYHbIM COCTaB 
3BeHa yOeoKHUL H MeAMUMHCKOro Nocta (ecm on 6yzeT) 
cHaOoKaeT BCeX Joell, HAXOMALINXCA B yOexKuLUle, HeoOxo- 
RUMBIMH JICKAaDCTBCHHBIMH IpenapaTaMu WM MpHHHUMaeT UX 
TakKe cam. 

llocne curnana «<OT6oh so3smzyWiHol TpeBoru» GoOJIbHBIX 
OTHPaBIAIOT B HH(eKUHOHHY!O OONbHHLY, a B MOMeIMLeHHAX 
yOexUIa 3BCHbA TpyNMbl CaMO3alLHTHI MpOU3BONAT WesHH- 
(ekiHI10. 

B ycOBHAX IPHMeHeEHHA MPOTHBHUKOM OaKkTePHasIbHbIx 
CPeMCTB BOSMOXKHO 3apaxKeHve pahoOua, B KOTOPOM HaXxOMHT- 
ca yOexume. B atom cayuae BEIMyCK JuORe u3 yOexuula 
mocme curHasa «OTro6ou BOSLYIIHOH TpeBOrH» He paspellaer- 
ca Oo Tex MOP, ToKa He OyAyT mpousBerzeHbI HeEOOXOAHMBIe 
paooTs! To o6es3apaxuBaHHio. BprBon moze us yOexuIll, 
HaXOMALMLMXCA Ha TePPUTOPHN 3apaxKeHHOTO panoHa, Mpo- 
H3BONUTCH TOADKO To yKasaHuam opraHoB MIIBO, Tlepex 
BbIXONOM H3 yOe@%KHIla Cpe YKPbIBaIOWAXCA MU JIHUHOTO CO- 
cTaBa 3BeHa yYO@KHUL MPOBOAAT MePONPHATHA MO SKCTPeH- 
HOH MpodumakTHKe. ; 

Kpome oOnmvcaliHbix y6OexKHW, K KOJJICKTHBHBIM cpeyCcT- 
BaM 3alllHTbl OTHOCATCA TakxKe pa3qHuHOrTO powa mpocTeH- 
IHe YKPbITHA: We, 3eMIAHKH H Tanepew. OTH yKpbITUA 
o6eceunBaIOT AOCTATOUNO HaeKHy!O 3alllMTy OT yA apHou 
BOJIHbI, CBETOBOrO H3JIyYYeHHA ATOMHOTO B3PbIBa, CHHKaloT 
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CTEM€Hb BOSHeHCTBHA MIPOHHKalollleH panvallHu, HazexKHO 
SaUIHUalOT OT OCKOJIKOB H M@JIKHX 34KHTAT@IbHBIX aBHa- 
6om6, HO COBeEPIeHHO He SaIHIaloT OT NPOHHKHOBeHUA Ha- 
PYXHOTO BO3TyxXa, 3apaxkeHHoro OaKkTepHasbHbIMH cpencr- 
BaMH HIM OTPaBJIAIOULMMH WH PaRHOaKTHBHLIMN BeLeCTBaMH. 
ITo o6bACHAeTCA TeM, ITO Mpocreltume YKPbITHA He HMeIOT 
AOcTaTOUHOn repMeTusalHn, TamOypoB u uLTpPoO-BeHTHIA- 
IHOHHBIX yCcTaHOBOK. B mocieqHee BpemMa pa3pa6oraHbl 
YCOBEPII€HCTBOBAHHbIe KOHCTPyYKUHH TA@KMX YKPBITHH, B KO- 
TOPBIX TIPEAYCMOTPeHO ycCTPOvCTBO MpocTehinux TamOypos c 
PePMETHYECKUMH JBEPAMH, YTO MOKeT oOGecnewTh Ha He- 
MNPOXO-DKUTEIbHBIA CPOK 3alllHTy OT MPOHHKHOBeHHA B AHX 
3apaxKeHHOrO BO3Tyxa. 


B cnyuae MpHMeneHHA mMpOTHBHAKOM 6aKkTepHaJIbHEIXx 
CPpeACTB, a TaKKe MPH XHMMYECKOM HaMaleHHu wim padHno- 
AKTHBHOM 3apaKCHHH BCe JIONM, HaXOMAUMeCA B YKDBITH- 
AX MPOCTeHMero THA, MOMKHbI HEMeAJCHHO HayeTh NpoTH- 
BOra3bl H HCNOIB30BaTb HMeIOWWHECH CpeACTBa 3alHTBI KO- 
KH. BEIXoN HaceeHHA 3 TaKMX YKPBITHHT OpraHH3yloT op- 
raHpt MITBO. | 

MHAMBHAyatbHble cpeycTBa NPOTHBOXHMHYECKON 3alllATEI 
SallMWaloT He TOMbKO OT OTPABIAIOWUX H PalMoaKTHBHBIX 
BelleCTB, HO MH OT OakTepHaJbHbIX CpercTs. 

K HHAMBYULyabHEIM CPeNCTBaM 3aUlMTH OTHOCATCA mpo- 
THBOTA3bI H CPe€ACTBa 3aINUTH KOK. 

IIpoTHBorasel TIpeqHasHayeHb! Aa sallHTel OpraHoB JH- 
XaHHA, T1a3 WH HMA OT OTPABAIOWMX H PaNMOAKTHBHBIX Be- 
UeCTB H OakTepvaJIbHbIX CpencTB. 


Ilo npwaumny saliurnoro neficraua IIPOTHBOra3bl MOK- 
HO MOApasnenuTb Ha PYIbTpPyloMine u v3z0HpyioulHe, Tpyn- 
UH eHCTBHA CHAbTPylollero MpoTuBOTa3sa 3aKNONAeTCA B 
TOM, 4TO HapyXHbIH BOSTYX, 3apaxkeHHE OaKTepnanbHbIMH 
CPpCACTBaMH, OTPaBIAIOWIMMH HAM padwOaKkTHBHBIMH BeLLecT- 
BaMH, MOCTyNaeT B MpOTHBOra3s0BylO KOpOOKy, ouNilaeTca 
(bubTpyetca) B Hef HM B pesymbTaTe non MacKky mlocTyma- 
eT HEOOXOAMMBIN IA AbIXaHMA UNCTEIT Bo3aqyx. B Kayecrse 
H30JIMPYIOWHX MPOTHBOTa30B HCMOIbSYIOTCA cHelHanbHEe 
H30AHpyiollne npHOoppl. J[pixanve B 3THX HpHOopax mpo- 
HCXONMT 3a C4€T KHCTIOPONa, HaXONALMeroca B CKATOM CO- 
CTOAHHH B OannonuKe. Kucnopoqupie npH6oppl cORHEL 110 
yCTPoHcTBy, wuMeloT GombUIoH (m0 8 Kz) Bec. B YCJIOBHAX 
MIPHMCHEHHA MPOTHBHHKOM OaKTepHasIbHbIX cpencTB 9TH 
MpHOOphl peKoMeHAyeTcaA BCNHOMD30BaTb WIA paoorst B Me- 
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CTaX CHJIbHOrO 3aCTOM 3apaxKeHHOTO BO3AyXa, a TakxKe AIA 
O6e3BpeXKUBAHHA HEBSOPBABLIHXCA ABMALHOHHBIX 6om6 4 
mpyrux 6oenpumacos, TNOMO3pUTebHbIX Ha CHapAKeHHE 
OakTepHasIbHbIMH pewenTypaMuH. 

Hacenenne cHa6KaeTca PHIbTPYIOULHMH MpoTHBOTa3saMu 
TM-4y (rpaxaanckui mpoTusoras, Tun 4-H, ycoBepllweHcT- 
BOBaHHBIN), HaceseHwe MOXeT MOIb30BaTbCA TAKE NPO- 
Tusora3zamu JTII-4, umewulumu ykopouennyio TpyOky, 4H 
MpOTHBOTa3aMU, KOTOPble COCTOAT Ha cHaOxKeHHH B CosceT- 
cko Apmun. IIpununn geticTaua STHX MpOTHBOTAa30B Hf Mpa~ 
Bila TOJb3O0BaHHA MMH MOUTH HHYEM He OTJHUAIOTCA OT 
OnHCchIBaeMOro B HacTosttem pa3fene mpotusorasa [Il-4y, 
MosTOMY Ha HX OMMCaHHH Mb He OyHeM OCTaHAaBAMBATbCHA. 


Tpaxknanckuf npotusoras I'Il-4y cocroutT 13 NpoTupora- 
sono KopooKu H aumeBon sacTH. [Iporupora3s HOCAT HM Xpa- 
HAT B cyMKe. O6um& Bua npotusorasa Tll-4y moKkasan 
Ha puce. 13. 

TIpornporaz0Bpan KOpoOKa CAYKUT AA OYNCTKH HapyR- 
HOO BILIXaeMOro BOBLYXa OT OTPABAAIOINHX H PaHOaKkTHB- 
HBIX BeILeCTB, a TakKe OT OaKTepHabHbIx cpenctTs. BuyTpyu 
IIpOTHBOTa30BOH KOPOOKH HaXOMATCHA CMeUWabHble MOTIOTH- 
TeIH H MPOTHBOALIMHBIA CbureTp. BaxTrepwabHble WacTHILbl 
ZaeDKHRAMTCA B OCHOBHOM Ha MPOTHBOXBIMHOM MHIbTpe, 

oh MW OUHWICHHBA OT HUX 
BO3MYX NocTymaeT moz 
Macky. 

Cuapyxu KOpryc 
mpOTHBOra30BOH KOPOOKH 
OKpaUleH MaCJIAHON Kpac- 
KOM, Ha KOpyce yKa3aH 
HOMep KOPOGOKH, KOTOPBIA 
SABJIACTCH Tak%Ke HOME- 
poM TpoTuporas3a. 

Jimuepaa 4acTb co- 
CTOHT H3 Pe3HHOBOH Mac- 
KH C OUKAMH, CHCTeEMBI 
TeECeEMOK C Ha3aTbLIbHH- 
KOM, KJlamaHHoh Kopo6- 
KH H COeAMHUTebHOK 
TpyOku. Ona  mpemHa- 

: ; 3HayueHa AIA molBene- 
Puc, 13. Buena sug mnpotusorasa HHA OYHULEHHOTO BOSAYy- 
rIl-4y xa 43 KopoOKa K opra- 
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HaM JtbikaHuy wu Ain 3alllHTb! Nia3 M AMA OT OaKTepHasibHblx 
cpeicTB, a Takxke OT OTPaBJIHIOWIMX H PaMOaKTHBHbIX Be- 
LWeCcTB. , 

Pe3sHHoBad MaCKa HMeer TpH pa3Mepa: MepBbli, BTOpok 
u TpeTui. HavmeHbiluui pasmMep — nepBbill. Homep MackH 
o603Ha4eH Ha ee NMOAGOpOMOWHOH 4acTH. 

Mimeroulanca cucTema TeceMOK OOecmewHBaeT KpenwenHe 
MaCKH Ha rouloBe wu ee MMoTHOe MpHmeraHue K JMuUy. JBe 
ylo6oBhe TeCeMKH He pacTArMBalOTCH — UX MJIHHA peryJl- 
pyeTCa C NOMOLU[bIO MepeABHAKHHIX MPAKEK, Bucowuble H 3a- 
TbIMOUHbIe TeCeEMKH — pe3svHoBble, pactaruBaioulueca. Ha 3a- 
ThIJIOWHbIX TeECEMKAaX HMCIOTCA HENOABHXKHbIC MNpPsXKKH, Tepe3 
KOTOPble MIPONyUleHbl KOHUbI SATbIOYHBIX TECEMOK, C HX 
TOMOLIbIO Mocle HameBaHHA MacKH QOOuBaloTCA Oomee NOVJI- 
Horo mpHwieraHHA ee K JIHLLY. 

B KjanaHHoh Kopo6Ke HaxoAATca TPH KJlalaHa: OMH 
BIIBIXAT@IbHbI WH Ba BbIAbIXAaTeVIbHbIX. Kyananbl mpedHa- 
SHaYeHbl JIA pacipeseieHua MOTOKOB BAbiXaeMOro H BbIbI- 
XaeMoro BO3YXa B HyKHOM HaMpaBseHnu, Han6ouee oT- 
BeTCTBEHHOM WaCTbIO ABJIAETCA BePXHHH  BbIAbIXATebHbIM 
Kanan. Masetiuiaa ero HeHCMpaBHOCTb HWJIH 3acOpeHHe MO- 
ryT MpHBecTH K TOMY, YTO 3apaxKeHHbIH BO3AyXx 6yeT mpo- 
HUKaTb Yepes Kala MOM Macky, B pe3ybTaTe Yero MOKET 
Mpou30liTH sapaxkeuve yeOBeKa OakTepHa/bHbIMA CpeACT- 
BaMH WIM MopaxkeHve OTpaBJIAIOWIMMH HW palWOaKTHBHbIMH 
BeULeCTBaMH. , 

CoeauuutetbHaa (rodpupopanHas) Tpy6ka U3roToB- 
yie€TCA U3 PC3HHBI HW TOKpbiTa TpukoTaxem. Hamuune cKksa- 
ROK MO3BOJiner TpyOKe XOpOWO H3rHOaTbeA HM PaCTATUBATb- 
ca H oGecneuHBaeT CBOOOAHBIM mpoxog BO3Ayxa No TpyOxe 
moa Macky. BepxHHM KOHIOM Tpy6kKa S3akpelieHa Harlyxo 
Ha laTpyOKe KlalaHHo KOpOOKH, a HHXKHHM IIpHcoeMHe- 
Ha K TOPJOBMHe MpoTMuBora2oBOl KOpOOKH c NOMOMIbiO HUM- 
nein H HaKHwHOH rafku. PesuHoBoe MpokNaMOWHOe KOVVIbIO, 
jlexKaulee Ha HuIMene, oOGecneaHBaeT YFePMeETHUHOCTD IIPH- 

, coelHHeHHA TpyOKu K KopoO«Ke. 

Jina xpanenua u mepenocku mpotusoras [Il-4y yxnanu- 
BaloT B CyMKY H3 IIJIOTHOM TKaHH; CyMKa HMeeT [Ba OTJe- 
JlQHHA: OHO — AIA NpoTuBoTasoBoh KOpooKU, Apyroe—AIA 
macku. Ha mue OTAeeHHA, MpeHasHayeHHOTO VIA MpOTH- 
Bora30BOl KOpOOKH, HaXOJATCA OBa epeBAHHIX OpycouKa, 
Ha KOTOPbIe HAO CTABHTb HO NPOTHBOTa3s0BOH KOPOOKH. 
Jlepepauubie 6pycoukw OOecnedHBaloT Np BOX cBOOOAHHL 
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Aoctyn Bo3fyxa yepes BXOZHOe OTBepcTue KOpobKu. B Tom 
OTACJICHHH, The HAXOMHTCH MaCKa, QOJKeH ObITD cnellHalb- 
HbIH “KapaHall>, UpeMHasHaveHHbH Ia mpeqoxpanenus 
CT€KOJI OYUKOB MACKH OT 3alOTeBaHHA. 

Cymka 3aKpbiBaetca Klananom, Jia yockn MIpOTHBora3a 
K CYMKe IIPHUIHTa IleyeBad TeCbMa, a JIA KPeMieHHA Mpo- 
THBOra3a K TYJIOBHULY K peOpamM CyMKH MIPHLIHTEE c OLHOT 
CTOPOHbI TKaHeBad TeCbMa HJM WHYP, a Cc Apyroli — merau- 
JIM¥eCKOe TOJYKOJIbILO. 

pasta nowb30BaHHa MpoTHBora30m ril-4y. Tipotuso- 
Ta3 ABJIACTCAH Ha€XKHbIM CPeACTBOM 3aLLHTbI TOJIbKO MpH j 
yMeJIOM OOpauieHHH c HHM. Macka UporuBora3a omKHa~ 
ObITh NOLOOpaHa MO pa3MepaM JHlla H TOMOBBI, a Bech mIpo- 
THBOFa3 NOWKECH ObITb MpaBMJIbHO COOpaH, MpoBepen vu yuo- 
KeH B CYMKy. 

Ecu Macka OKaKetca GovIblile TOuOBLI yu JIMWa, TO 3a- 
paXeHHbIH BO3LYxX OyAeT CBOOOAHO MPOXOAUTh NO Hee, MH- 
HyA NpOTHBorasoBylo Kopooky. Ec xe MacKa O6yeT MCHb- 
imero pa3Mepa, YeM HYyKHO, TO OHA OyzeT BbISbIBATD 60- 
J@3HECHHbIe OLLyINeHHA. 

Yro6pr onpexeutTh Tpe6yemblii pasmep MacKuH, nTY2KHO C 
MOMOWbIO OOLIMHOH yueHH4ecKOH MHelKH HW poBHOM mMAa- 
HOUKH H3MEPHTb BHICOTy JIHIla (MeEKAY CaMOH HHKHeH ToOU- 
KOH NOAOopoAKa Ha CepeAMHHO JMHHH JuIa WM TOKO HanH- 
one yrulyOJleHHA NepeHocbaA), KaK 9TO NoOKa3aHO Ha 
puc. 14. 





Puc, 14. lismepenne BbIcoThE sia aia now6opa 
pasMepa MacKH 


HeoOxoquMbli pa3Mep MacKH onpenemsior mo Tabsnue: 
npH BbIcoTe JMua oT 99 fo 109 m2 pasmep macku 1 - Lili 


» » » oT 109 no 119 » » » 2_off 
» » » oT 119 wH BbIWe >» » > 3-H 
62 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


IIpu. novwtytenun ripoTwborasa Hano mpoussectu éfo 
BHeIUHHH OCMOTp H BBIABHTb BCe HeHCMpaBHOCTH; NpH oOHa- 
PyKCHHH HeHCIpaBHOCTeH NpoTMBOras OKeH ObITb 3aMe- 
HCH Ha HCMpaBHbIM HIM %Ke HEHCMpaBHy!O WaCTb CaloT B 
P@MOHT. 

; Hopasi MacKa H3HYTPU BCerga CieMKa’ NPHcbiNaHa TaJIb- 
KOM; Mepe TeM KaK TIOIb30BaTbCH MPOTHBOTa30M, TdaJIbK 
ClelyeT yauTb BaTKOH HIM TpANOUKOM, CMOUCHHOH B BO- 
me. Ecnm Macka 6blla B ynorpeOeHHH, ee HYKHO OOn3a- 
T@JIbHO MPOTepeTbh OJeCKOJIOHOM, eCHATYPHPOBAHHbIM CIIMp- 
TOM HH 2% pacTBopoM dopMaduHa (YaliHad JIOKKa KUT- 
Koro (OpMaJiuHa Ha CTaKaH BOJb!). 

iia mpemoxpavHeHHA cTeKOJ OYKOB OT 3aMlOTeBaHHa Ha 
UX BHYTPCHHIOIO MOBCPXHOCTh H@HOCAT IITPHXH cielvaJb- 
HbIM «KapaHallloM» WIM CYXMM TYaJI@THbIM MBIIOM. 3aTeM 
UITPHXH PaBHOMEPHO pacTHpaloT Ha HOBePXHOCTH CTeKO. 


Tloce ocmoTpa lpoTHBora3a H MOATOTOBKH Mack BCe 
OTH@JIbHbIC YaCTH MpOTHBOra3a COOMPaloT u IIpoBepsAIOT mpa- 
BHIbHOCTh cOopKH. IIpu c6opke mpoTuBora3a KOpoOky Ha- 
BHHYMBAIOT TpaBOl pyKOH, a B JIEBOH Pyke JepxaT Haku- 
HylO raliky COeQHHHTeIbHOK TpyOKH (MpH 3TOM MaCKa CBO- 
GoUHO ONylieHa BHH3). 

Jia mpopepku coOpaHHoro mpoTuBora3a Ha repMeTH4- 
HOCTb HaO HalleTb MA@CKY, 3aKpPbITb NpOOKoOH OTBepcTHe Ha 
mue Kopo6KH wu CilenaTb rayOokHH Box. Ecru mp 3ToM 
BOSYX He MPOXOMUT NOM MacKy, 3HaWIT TpoTHBOra3s coOpaH 
MpaBHJIbHO nu McnpaBeH. Ecau xe BO3qyx NPOXOAHT, TO mpo- 
THBOra3 MpOBepAIOT MO YaCTAM H HeHCHpaBHy!lO UaCTb 3a- 
MeHAIOT HIM PCMOHTHPYIOT. 

Uro6br ylOKUTb MPOTHBOTa3 B CYMKYy, KOpOOKy BKJaLbI- 
BaloT B Mawloe OTMeleHHe CYMKH; MACKY CKJabIBalOT 
BOJIb, IPH 9TOM Ha3aTblIbHHK HM TeC€MKH OJKHEI ObITb 
YOMKCHLI BHYTPb MACKH; BJIOKHB’ COCAHHHTeJbHyIO Tpy6- 
Ky B lIpaBoe OTJeeHHe CyMKH, NOMeLaloT TYa MacKy Ka- 
MaHHOH KOpoOKOH BHHS. 

Tipu o6bapmeHun B cTpaHe HIM ropote «Yrpomxaemoro 

° TIOJOXKCHHA® KAKAbIM TPaKLaHHH DOKeH NMOUMYYIHTh WAH 
MpuoOpecTu MpoTHBora3 H Bcerya HMeTb ero pu cebe. 

TIpotwpora3 HOCAT B Tpex mosomeHHAX: <IIOXOTHOM», 
«HATOTOBE» u «BOEBOM» (puc. 15). 

B <noxOJHOM» MOJOKeHHH TpPOTHBOTa3 HOCAT pu OT- 
CYTCTBHH HeNOCpeACTBeHHOH yrpo3bl GOakTepHomoruyeckoro, 
XHMMHYeCKOrO HH aTOMHOrO Hanawenna. B «nNoxoqHOM» M0- 
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Puce. 15, Wpasiaa nolienia mperuporasa: 
Q@—B <MOXOAHOM» NOJioxKeHHKH; O —B NOJlOKeHHH «HarOTORe»: 
6-—~B «OOeCBOM» NOJIO%KeHHH 


JIOXKCHHH MpPOTHBOTas HOCAT Ha JIEBOM Ooky (JIAMKa Haze- 
Ta yepe3s Mpasoe neyo). Henb3a nochTb mporuBora3 nog 
BepxXHeH OJeKAOH. 

B monoxKeHve «HaroTope» mpoTHBora3s TepeBoaaT mpH 
BOSHHKHOBeCHHH yrpO3bl OakTepHomMoruyeckoro, XHMHYeCKOTO 
HH ATOMHOPO HallakeHua (no curHaly «Bo3yzyulHaa Tpe- 
Bora»). Jia mepepoda NpoTuBora3a B NOMORKeHHe «HaroTo- 
Be> CYMKY NepeABHraloT Blleped, paccTerHBaioT Kalan CyM- 
KH, 4 NOACHOH TECbMOH NPOTHBOFa3 3aKkPeMVJIAIOT Ha TYJIOBH- 
ile. 

B «6oepoe>» nonowKeHHe MPOTHBOra3s WepeBOAAT Mo cur- 
HaJly «XHMHYeCKOe HallaweHHe», moO KoMaHZe «Il a3bi» 
WJIM 2%Ke CaMOCTOATeIbHO (6€3 KOMAaH HW CHTHaoB), ecJlu 
OOHapyKeHbI MpH3HakH MpuMeHeHHa O6akTepHavIbHbIx 
cpeicTB (a TakKe OTPaBJAIOWUX WAM payWOaKTHBHbIX Be- 
IecTB). | 

IIpuemMbl HaweBaHua MpoTHBOTa3a B «OoeBOe» mMoO*Ke- 
HHe MoKa3aHbl Ha pic. 16, Ilpu namkeBannu mporusoraza 
Halo 3a€pKaTb AbIXaHHe, 3aKpbITb [1a3a, a FTOMOBHON yG6op 
3aKaTb Mey KoJleHaMH. [locie Toro Kak mpoTuBora3 Ha- 
AeT, Halo CelaTb pe3KHH BbILOX, BOSOGHOBUTb JbIXaHHe UH 
OTKPbITb Tvla3a, a 3aTeM HafleTb POMOBHOH yGop. 

IIpotusoras [II-4 c ykopoyeHuo# tpy6xoH B noso- 
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*WKEHHAX «HAarOTOBe> H 
«60€BOM» WOCAT Ha Ipy- 
kM, KaK Mo0Ka3aHO Ha 
puc. 17. 


TIporupora3 CHAMA@IOT - 
mo KoMaHye «I Ipotusora3 
CHATb», KOTOPaA MOKET 
ObITb MOMaHA TOJIbKO MO- 
ee OKOHYaHHA Heo6xo- 
JIMMbIX paOorT fo 06e334- 
paxuBannw. [locse Toro 
Kak CHAT MpoTuBora3, B 
3ABHCHMOCTH OT O6cTAa- 
HOBKH, ero MepeBOAAT B 
mowiomKeHHe «<HaroroBe» 
HJIH B «MOXOZHOe>. 


3uMOH, B  CHVJIbHBbIe 
MOPOSHI,UTOObI H30e%KAaTb 
CMep3aHHA BbIAbIXaTeJb- 
HbIX KamaHOB H 3aTBep- 
JeBaHWA pe3HHbl, MaCKy 
BpeMA OT BpeMeHH Hao 
o6orpeBaTb nog OopTom 
MasbTo (ecIH MpoOTHBO- 
ra3 He HajleT B <OoeBOe» 
nmoswoxeHHe). Ecau mpo- 
THBOrTa3s HafeT, HagOo 
nepwHomuyecku oOorpe- 
BaTbh KlamaHHylo Kopo6- 


KY pyKaMH, NpOAYyBaa BBI- 
JIbIXATEJIbHbIe KanaHbl, Pue. 16. TpuemMpl HageBaHia MpoTHBo- 


ra3a 

IIpu m1060m nospexk- a | 
W@HHM MpoTuBora3a HeOOXOAHMO MpHHATb Mepbl K ObicTpeli- 
IleMy BbIXOLyY W3 3apaxKeHHOoro palioHa; MIpH 9TOM HeKOTO- 
poe BpeMA TIpHAeTCA NOIb30BaTbCA HEHCIpaBHbIM MpOTHBOrA- 
30M, Tak KaK Cpa3y 3€MeCHHTb efo BPA JIM MpeAcTaBHTCHA 803- 

- MOKHOCTB, 

B ciyyae He3HauHTeIbHOrTO NOBpexKACHHA MaCKY HI 
TeCeEMOK TIOPBAHHOe MeCTO HafO IWIOTHO MIpWKaTb K AMLY 
Hin romtose. IIpu mpokomwe unu HeOOJbUIOM NOBperxK OHHH 
COCHHHHTeALBHOH TpyOku MOBpexKTeHHyIO CkK/laaKy cielyeT 
IWIOTHO 3a%KaTb nalpuamMu. IIpnu cuibHOM MOBpexKJCHHH 
MACKH HIM TpyOKH, KOTOPOe He MOSBOIHT IPHMeHUTb KaKOH- 
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Puc. 17. Tpvembl Homrenua npotuporasza I'TI-4 
C YKOpOWeHHOH TpyOKOH: a —B nonoxKeHHH 
«HaroTosBe; 6—B «60eBOM»> monOKeHHH 


M60 H3 YKa3aHHBIX BbIle NPpHeMOB, Hao 3ayepxKaTb Apl- 
XaHHe, OTBHHTHTb TpyOKy H B3ATb TOPJIOBHHY KOpOOKH B 
pot. ApixaHve mp 3TOM Mponcxogur yepes pot (Hoc 3axKaT 
Nabiamu). A 3aTeM cjieaqyerT KaK MOXKHO Oplcrpee BbIXo- 
AHTb C NOCTOPOHHEH MOMOLIbIO H3 3apaxKeHHOrTO paiiona., 

B kpaiiyux cilyyaax pH mMoBpexmeHun mporuBorasa 
MOMKHO HCIOIb30BaTb MOOTeHMe, HOCOBOH MaTOK, Bary, 
MapJlio HW Apyrve NOApy4Hble cpeAcTBa, MIOTHO MpwKuMaA 
HX K HOCY H KO PTY. 

IIpu neOpexHoM o6pallleHuu u XpaHeHHu npoTuBora3s 
MOXeT ObITb JIeEPKO IPHBeAeH B HeroRHOCcTb. Bo BpemMaA Mosb- 
30BaHHA MpOTHBOTa30M ero Hao OOeperaTp OT yapoB u He 
MONYCKaTb MONaaHHA BOA! B KOpOOKy. Tlocne paGoTn Ha 
Ome cilelyeT BbITepeTb BCe MeTaIMYeCKHe YacTu, Mpo- 
CyYIUHTb MaCKy H yJIOXKHTb MPOTHBOFa3 TOJIbKO B BbICYLUCH- 
Hylo CyMky. IIpH Bxoge c MOpo3a B Tenvoe NMOMeLleHHe KO- 
poOky WM BCe MeTaJJINYeCKHe 4aCTH HeEOOXOAMMO TILaTebHO 
MIpoTepeTb MOCyXa YMCTOH TpANOUKOH, a BbIAbIXaTeIbHbIe 
KalaHbl MIpOsyTb. 

Ec 3aCOpHJIHCb WIM CKJICHJIMCb BbIAbIXaTeJIbHble KJla- 
MaHbl, HX CJl€AyeT TObKO OCTOPOKHO MpOyTb, HO He MATb 
H He BbIHHMaTb H3 KJlalaHHOH KOpOOKH. 
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XpauuTb mporisoras syuliie scero B ¢yxom mécte, jio- 
CTaTOUHO TIpOXMaHOM HW YaJIGHHOM OT OTOMVIeHHA, BOO- 
IIPOBORHOK paKOBHHbI HW APYTHX MCTOUHAKOB Barn H Tela. 
Crporo 3anpelllaerca KacTb B CYMKy MOCTOpOHHHe mpen- 
MeTHI. 


floapyunbie cpexcTBa 3aljHTHI OpraHoB aApbixanus, [Ipu 
OTCYTCTBHH MPOTHBOra3soB VIA 3alllUTbl OPraHOB AbliXaHHaA OT 
GakTepHaJibHBIX cpeAcTB (a TakKe OT PawqHOaKTHBHOH MbI- 
Jia) MoryT 6bITb HCNOIb30BaHI 3aLlMTHbIe MACK, pecmupa- 
TOPHI, BATHO-MapJIeBble MOBA3KM, a WIA 3allHTbl ria3— 
MPOTHBONbIWIeBbI€ OUKH. OTH MpocTelilive epeAcTBa 3aLHTbI 
MOryT ObITb HCHOb3OBaHbI TaKKe MPH HaXOMMeHHH Ha Me- 
CTHOCTH, 3€paxKeHHOH OakTepHaJbHbIMH CPpeACTBaAMH MH 
PaHOaKTHBHbIMY BeLILeCTBaMH. 

H3 cyliecrBylolux O6pasiosp pecnupatopos, HMeIOlLHx 
lIpHMeHeHHe Ha HCKOTOPbIxX NPOMBILWJICHHbIX NPeANPHATHAX, B 
KayecTBe NOAPY4HbIX CpeACTB 3alHTbI OPraHOB AbIXaHHA MO- 
ryT ObITb HCNOJb3OBaHbI pecnupatTopbl Tuna P-2, ®-45 u 
lil@-2. Ogun 43 TaKHX pecnupaTopoB MoKasaH ua puc. 18. 

BaTHO-MapJieBylO MOBA3Ky HaceJI@HHe MOxXeT U3roTo- 
BHTb CAMOCTOATEJIbHO. 

71a W3rOTOBJICHHA BaTHO-MapJieBOH MOBHA3KH G6epyr Ky- 
COK MapJId, IpHMepHo B 110 cm gamut u 50 cm WMpHHBl. 
Ha cepequHy KyCKa Map KlaylyT Wiacr rurpockonuyeckort 
BaThl pa3sMepom 20X15 cm u TomUIMHOM 1—2 cm, nocne ue- 
ro GOKOBbIe KPa Mapsim 3arHOaloT M HaKHbIBAIOT Ha BAaTY, 
@ KOHUbI MapJiy pa3pe3saloT BRONb BO BaTH. Ilpu orcyrcr- 
BHH BaTbl €@ MOXKHO 3€MCHHTb 8— 
12 cmoamMu Mapu (puc. 19). 

Hi3roToBieHHy!0 TaKUM O6pa30M 
BaTHO-Map.leBylO MOBA3Ky HaklaJbl- 
BaloT Ha JIMWO Tak, 4TOObI HHKHHH 
Kpa 3axBaTbIBal HH3 momOopogrKa, 
a BepXHHH — JOXOUA NO ria3Hbix 
BIaHH; HAKHHE KOHIB NOBA3KH 
3ABA3bIBaIOT Ha TEeMCHM TOJIOBbI, a 
BepxHue — NOX 3aTbIVIKOM. B ulen, 
oO6pa3ylollvecd MeKy MOBAsKOH, 
KPbIIbAMH HOCa HW WWeKaMH, To O6e CTOPOHb! HOCa 3aKaJbI- 
BaloT KOMOUKH BaTHI, EcH MOBA3Ka HaweTa NPaBHJIbHO, BIBI- 
Xae€MbIM BO3SAyX NomawaeT B HOC UM POT TOJbKo Mocle Mpo- 
XOMKJCHHA Yepe3s BaTy, rae OH HM ONHMaeTCA OT 6ovle3He- 
TBOPHbIX MHKpO6oB. 





Puc. 18. Pecnupatop 


67 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 










iam | 
| aul = peut 





Puc. 19. Batuo-MapmeBan MOBA3Ka 


B cayyae HCnOMb30BaHHA 3alHTHOH MaCKH, pecnupaTo- 
PpOB HIM BaTHO-MapJeBOH MOBA3KH DJIA 3alllHTbI raz Hase- 
BalOT OUKH (THMa MPOTHBONMbIJeBbIX, TaK Ha3bIBaeMble «OU- 
aires KH-KOHCepBbI»>). Hun Kpal OOWHBKU 
OUKOB JOJIKEH JIeKaTb Ha BEPXHeM Kpae 
BaTHO-MapJIeBOH MOBA3KH, a Bepx O6- 
WHBKH-— Ha OpOBAX HIM BbIWe HHX 
(puc. 20). Ecau Bs o6mupke (ompase) 
OUKOB HMECIOTCA OTBEPCTHA, TO HX Hao 
OOA3aTeEJIBHO 3aKPbITb. C 2TOH IebIO K 
W3HaHKe OOWMBKK MOAWMBAIOT NOAKIaL- 
KY HJM 3aKJlablBaloT OTBEPCTHA BaTOH. 

Cpeactsa 3aujuTbt KOH. JIA 3alln- 
Puc. 20. Batuo- Th! KOKHBIX MOKPOBOB oT OakTepHnasb- 
MapmeBad NOBA3Ka HbIX CpeNCTB MPHMeHAIOTCA cpemcTBa 


H MpOTHBOMbIeBbe ™ : 
OuKH gp Hagerom MPOTHBOXHMHYECKOH 3allHTb! KOKH. K 


cOCcTOAH4H HHM OTHOCATCH KOMOHHE3OHbI, KYPTKH C 
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6plokaMn H3 NpOpesHHeHHOAM TKaHH, PpesHHOBbie canoru H 
nepuatKn, PapTyKu, WYAKH H HAKHAKH. Jina yno6cTBa nomb- 
3OBaHHA NePeyHCJIeCHHbIe CpeACTBA 3alNHThI KOK coelHHe- 
HbI B KOMIVJICKTHI. | 

Komnsekt Ne 1 coctout u3 3alluTHO 6GyMaxKHOH HaKun- 
KH, SaUlHTHBIX (MPpOpeSHHeHHBIX HIM MPOOMMOBAHHHIX) 4y- 
JIOK, Ha€BaeMbIX Ha OObITHyIO OOyBb, nH NMpopesHHeHHBIXx 
nepyaTok. OH npedqHasHayen Aa 3alllUTH OTKPHITEIX YacTeli 
Tela WH OMeKAbI OT 3apaxKeHunA OakTepHabHBIMH CpencTBa- 
MH, a TakKxKe OT MOMaaHHA KAaNeMbHO-KHAKAX OTPAaBAIO- 
IHX BeINeCcTB H PaNHOakTHBHOH NbWIH. OTHM KOMMIeKTOM 
cHa6xalotca dopmMupoBanua MITBO, KotTopnie ncnomp3yrior 
ero He€MocpeACTBeHHO BO BpeMsA GakTepHouoruyeckoro Hala- 
JeHUA WIM Ke MPH NepetBHKeHHH Ha MECTHOCTH, 3apaxKeH- 
HOH OakTepHaJIbHbIMH CpeNCcTBaMH. 

Hacesenwe MOKeT BMECTO STOO KOMIMIeKTa H3POTOBHTb 
HaKHAKY, YK H3 xOTMAaTOS6yMaxKHOH TKaHH (JITy4le BCce- 
PO CBETJIbIX TOHOB) WH pyKaBHIbl aR 
WIH nepuatKu (puc. 21). Taxon : 
KOMMIeKT OyleT 3alllMilaTh Te- 
Jo HW OfeKAy oT Nomaqanua Ha 
HHX OaKT@PHaNbHbIX WaCTHIL Hu 
PpaqvOaKTHBHOK MbIWIH. 


Komnaext Ne 2 cocrout 4u3 
KYPTKH C O6plokamu (HH 3aLHT- 
Horo KOMOHHe30Ha) M3 Npopesu- 
He€HHOH TKAHY, Pe3HHOBLIX caTor 
MW NepuaToK HW XNOMVAaTO6yMaxKHoO- 
ro mogwuiemuyyka (pue. 22). 
OH MpeqhasHayueH 2A AIHTeNb- 
HOrO HaxXOKJCHHA Ha MeCTHO?TH, 
3apaxKeHHOH OaKkTepHasbHbIMH 
CpeACTBaMH, OTPaBIAIONIMMU WIT 
PaqHOaKTHBHEIMH ~——- Be LecTBaMH 
(pH MpoBeqeHHH pa3sBeaKH, se- 

’ S3HHQCKILHH, Merasauunu wu Wesax- 
THBaUMH MECTHOCTH M COOPYK°- pyc, 21. Samurai 

HHA MW Apyrux pa6or). Henocrat- KOMNIeKT, H3rOTOBeHHEIA 

KOM JA@HHOTO KOMIMIeKTa ABJIAeT- 43 = XAONYATOSyMaxKHOn 

CH MONHaA W30NAIUA Tena 4e- peeue 

JIOBEKa OT BHELIHETO BOSLYXa, B Pe3yIbTATe ero Hapy- 
ulaeTCA eCTeCTBeHHaA TeMMOOTAaya H HacTyNaeT meperpes 
Tea. [In coxpaHeHHA pa6orocnocoGHocTH ycTaHOBJeHbI 
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OMmpemeeHHbie CPOKH pa6oTb! B 3TOM 
KOMIIJI€KTe€, KOTOPbIe 3aBUCAT OT TeM- - 
nepaTypbl BHelIHero BO3Ayxa. 

lua yctTpaHeHua meperpepa Teva 
HM YBeIMYeHHA B CBA3H C 9THM CPOKOB 
pa6oTbl MPHMeCHAIOT 9KPaHupyloulMH 
XomYaTOGOYMaKHbIA KOMOHHe30H, KO- 
TOPbIN HaweBaloT MoBepx MpopesHHeH- 
Horo KOMONHeE30Ha HIN KypTKH C 
OplokaMu. OKpaHHpyloulnh komMOunHe- 
30H NMepHomuyeckH (BO BpeMA paborTpt) 
CMAaUHBaloT BONOH, YO 3HAUHTeIbHO 
yaAyullaeT COCTOAHHe YeIOBeKa, Haxo- 
JAUerOCH B 3TOM 3allLHTHOM KOMII- 
JIOKTE. 

ItpH WIMTeNIDHBIX pa6oTax Ha 3a- 
PaxKeHHOM MeCTHOCTH MOXKHO HCNOWb- 
30BATb TaKKe 3aWNTHIA DUILTPyO- 
WHA KOMMIeKT 3®K, KOTOpHIN CcocTo- 
UT H3 xmomuaTOGyMaKHOro KOMONHe-~ 
30Ha, PHMHacTepkKa, OpioK, MOMIIIeM- 
Huka H OOBTGHOTO xomTuaTO6yMaxKHo- 
Puc, 22. Komnaext ro 6ebA, MPOMHTAHHbIX cMelWasbHb- 
Ne 2 (xyptKa 4 MH BellecTBaMH. B 3TOT Ke KOMIMMIEKT 
Opioky H3 Mmpopesu- BXOTAT PC3HHOBbIe Canorn wv MepyaTKH. 


HeHHOH TKAHH, pe- 
3HHOBbIe canorw u B  3allurubiit KOMNLJICKT Ne 3 





nepuaTkH, mpoTH- BXONAT 3aIMTHBIA daptTyK H3 Mpo- 

Rora3 HW XxON4AaTO- pe3HHeHHOH HIM NnpoomudopaHHok 

GyMaxHbit = MOA- = stKaHH, 3AULMTHBIE mpope3sHHeHHbte 

UJICMHHK) B- NHO- 

Pema’ senna (HIM TIpOOMMoRAaHHble) WJIKH HW pesu- 
Be» HOBbIe mepyaTKH (puc. 23). Dror 


KOMIWIeCKT MpemHa3sHaveH WIA Mpo- 
BeleHuaA Pa6oT Tlo Me3sHHeKUnH, Werazalvu wu Me3sakTHBa- 
Wun OG6opynoparia, aBTOMaIUMH, Me6eH, MpexMeTOB AOo- 
MallHero OOuxo2a, OMeKA, OOyBu UT. TL. 

B Kaxkiblt M3 yKa3aHHbIX KOMMIeKTOB oOOa3aTeIbHO 
BXOMUT TIPOTHBOTA3. 

TIpu ofcyTcTBHH CIeUHabHbIX CPeACTB TPOTHBOXHMHYe- 
CKOH 3alllUTbl KOKH WIA 3allHTb] OTKPHITHIX “acTeh Tela 
ONe@KAbI HACeMCHHe MOMKET HCTONb3OBATb Ppe3HHOBbIe GOTH, 
KaJIOWIH, CANOru, HEMPOMOKaeMble MaIbTO, HAKHILKH, Maly, 
OObIUHbIe NMepuaTKH. ITH NOAPyUHHIe cCpeNcTBa 3AalllHTbI B 
3HAUHTeJIBHOM CTeMeHH MOryT MpeAOxpaHHTb KOXKHbIe No- 
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KPOBLI, OfeK TY H OOYBb OT 3apaKeHHA 
G6akTepHasIbHbIMH cpencTBaMH (OTpaB- 
JIAIOWIMMH WH paHOaKTMBHBIMH BelUecT- 
BaMH) KaK B MOMeHT HX MPHMeHeHHA, 
TaK HW MpH MepeMBHKeHHH NO 3aparKeu- 
HOH M@CTHOCTH. 


3. S3alluTa BObI H NPOAyKTOB NHTaHHA 
OT JeHcTBHA GaKTePpHaAbHbIX CPeACTB 

Boma WM MpOMyKTbE MHTaHHA, 3apa- 
MeHHbIG OakTePHaJIbHBIMH CpeACTBaMH, 
MOTyT ABHTbCA IIPHAHHOM BOSHHKHOBeCHUA 
uM pacnpocTpaHeHHA cpelu m0neh vu XKE- 
BOTHBIX MHQeKIMOHHHIX 3a6omeBaHHH. 
Vissectuo, HalipHMep, 4TO SIMeMHA XO- 
neppt B TamOypre B 1892 r. BosHHKJa 
B pesybTaTe yoTpe6JeHHA %MKATeIAMH 
Toro ropowa sapaxkeHHou BOH. 

Tipu ocyliectaieHuu MeponmpuaTuii 
MO 3allluTe BOJBI HY MpOAyKTOB MATaHHA 


Puc. 23. 3amnt- 
HeEOOXONHMMO YUHTEIBATb, ITO HCKYCCTBEH- Hii | KOMIIeKT 


Hoe 3apaxKeHHe ux OakTepHabHbIMu =e 3 (npopesH- 
cpelcTBamMu MOxeT ObITb OCyUecTs.1cHO HeHHE daptyk, 


a ganlvTHne YJ- 
pasIMUHBIMH cmoco6amu. Tak, MpOwyKThl KH,  Pe3HHOBLIe 


MHTAaHHA MOryT ObITb 3apaxKeHbl B Pe- — penyarkn uw Mpo- 
3YJIbTaTe NPOHHKHOBeHHA OakTepHabHO- _— razoras) B 
ro O6aKa BHYTPb MPOMOBOJIbCTBEHHBIX = «60eBOM> NONO- 
CKalOB H M@ra3HHOB, CTOJIOBLIX, B KH- aSEHEE 
ible TOMeLWMeHHA. 

Topofckve uv BeOMCTBeHHbIe BOJOMNPOBOAbI MOryT ObITb 
3apaxkKeHbl MyTem OpraHHsaunu MuBepcu. He weKmouena 
BO3MOMKHOCTh 3apaKeHHA BOTH AHBEPCHOHHBIMH MeTOLaMH 
HemoOcpeCTBeEHHO B M@FHCTPaJIbHbIX JIMHHAX BOOMPOBONA. 

3apaxkeHHe ME@CTHEIX HCTOUHHKOB  BOAOCHAOKeHHA 
(aXTHEIX KOOMUeB, aPTeSHAHCKHX CKBAXKHH, POAHHKOB, 

,  OTKDBITbIX BOJO€MOB) BO3MOXKHO Kak AHBEPCHOHHEIMH METO- 
WaMH, TaK H B pe3yIbTaTe OCeaHHA YacTHIL u3 OaKTepH- 
aJibHoro o6aka. 

Han6omee omacho 3apaxKeHHe BOB H MpOAyYKTOB NHTa- 
HHA DHBEPCHOHHBIMH MeTOWaMH, TaK KaK B STOM CJIydae 
(bakT 3apaxkeHua yale Bcero OyzeT YyCTaHOBJeH He Cpasy, 
a JIMllb TOrMa, Kora yxKe NOABATCA 3aOoeBaHHA CpenH 
juOeH WM KHMBOTHEIX, | 
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B 60bIHHCTBe TOPOHOB H HaceyIeHHbIX MYHKTOB H Ha 
NpPOMBIWJICHHbIX MpeANpHATHAX WIA OGecneweHHA Hacewle- 
HUA BOMOH HUMeCIOTCA CHCTeMbI BOMOCHAGKeHHA. B 3STHX cIy- 
YaHX BOA, NpeHa3sHaveHHad MVJIA MHTbA, MOABepraetcaA ouH- 
cTKe H O6e33apaxKHBaHHiO §=(XJOPHpOBaHUIO) Ha CrellNasb- 
HbIX OUHCTHBIX YCTPOHCTBAX, HAXOJAILMXCA Ha CTAaHIHAX 
BonocHa6xeunna. Tlomava BombI K nNoTpe6uTento (T. e. Hace- 
J@HHIO) IIPOMCXOAHT MO BOAOMpOBONHOM ceTH, MpemcrTas- 
JdiouleH co6oH cHcTemy repMeTHuecKHX Tpy6 c apMaTypor 
(3aNBWKKaMH, KpaHaMyu HX T. T1.). 

las Toro uToObl He MOMYCTUTh NOMAYy 3arpAZHEHHOH WH 
34PpaxKeHHOH BOAbI MO BOXOMPOBONHOH ceTH, MpoM3sBOuHTEA 
CHCTEMAaTHYeCKHH NaOopaTOPHbIN KOHTPONb BOMbI Ha 3apa- 
*%KeHHOCTb, a B CJIyYae HEOOXOMHMOCTH — XJIOPHPOBaHHe BO- 
bl NOBILeCHHDIMH 2o3amMu xcpa. Jla6opaTopHbIt KOHTPOb 
H XJOPHPOBaHHe BOLI NPOH3BOAUT OOcyKUBAIOWINA Tep- 
COHa MO CNeUMabHbIM HHCTPYKILHAM. 

OcHOBHbI€ COOPYKEHHA CHCTEMbI BOAOCHaAGKeHNA ropoma 
HJIH MpPOMbIWVIeHHOrTO TipexmpunTua (cTaHiMA BOMOCHAabKe- 
HHA C OYHCTHBIMM YCTPOHCTBaAMH HW HACOCHLIMH YCTaHOBKa- 
MH, pe3sepByapbl C YHCTOH BORON H T. 1.), KaK MpaBHio, Ox- 
PaHAIOTCA. 

He uckioueHa BePOATHOCTb JHBEPCHOHHOTO 3anaKeHHA 
BONbI Yepe3 CMOTPOBble KOJIONUbI, HAXONAMMeECH OOBIYHO Ha 
yaunax. IloytomMy ux yCTPOHCTBO AOKHO UCKIIOUNTb BO3- 
MOXKHOCTh JOCTyMa K HHM MOCTOPOHHHX JHU. C MoMmeHTa 
BBeweHHA «YTPOKAeMOro MONOKCHHAD PeKOMEHAyeTCA Op- 
raHH30BaTb MOCTOMHHOe HaOwoweHHe 3a CMOTPOBHMH KO- 
JlONMAMH CHaMH Dpyin camMo3sauluTb uv KoMaHa MIIBO tex 
MKHIBIX JOMOB u OObEKTOB, HA TEPPHTOPHH KOTOPHIX pacno- 
JIOMKeHbI CMOTPOBbIe KOJIORIUBI. 

Tlon nocrosHHbhim Ha6mIOMeHHeM Tak?Ke JOJIKHbI HaXxo- 
UTbCA pesepByaDbl c 3amacaMH YAMCTOH BOR] Ha TIHIMLEBbIX 
MPeMNPHATHAX. ITH PeseNBVAPHI — IMCTePHbI, KOHTCHHEDLI— 
OJDKHbI ObITb OGOPYMOBAHbI TePMeTHYeCKHMH KPbIVIKAMH. 

Jina mpeqoxpaHeHua BOLI OT 3aPaKeHHaA B WaXTHBIX 
KONOMUAaX BOKpPyr BepxHe wacTH cpy6a HYyKHO YCTDOUTb 
rIHHAHbIe MOLYWKN TOMMMHOH mo 20 cm WH WIMpHHOH 202M. 
Ha raAvuAHy!IO MONYWKV HacbilaloT co 3eMJIM WITH Tecka 
TommuHoH wo 15 cm. Cpepxy wan cpy6om kKo7oqUa cTrposr 
6yaky WIM HaBec, a CaM KOOMel NomKenH ObITb Bcerga 3a- 
KPbIT MIOTHOM KpbINKOM (prc. 24). Ecm komomel He UMe- 
eT Hacoca, TO BO H30eKaHHe 3arpASHEHHA KOMOMeSHOM BO- 
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Jib! HHNHBULYabHBIMH Bel- 
paMu HyXHO MOBeCHTD 06- 
ecTBEHHOe BeApo. 

Yerpoficrso tTpyOuaTeix 
Koonues o6ecnewnBaeT 3a- 
IHTY BOM OT 3apaxKeHHA 
yYaCTHUaMH,  BbIaarouly- 
Mu u3 GaxTepuanbHoro 06- 
maka, Ho He Mpewqoxpansner 

; @@ OT JHBeEPCHOHHOTO 3apa- 
*KeHHA. 

C momenta BBeeHHA 
«Yrpomaemoro noomKe- 
HHA» Tpy6uaTbe (apTe- 
3HaHcKHe) KOJONIUbI, TAK 
Ke KaK HW WaXTHbIe, TomK- Puce. 24, Ulaxrupli Konomell C Ha- 
HEI HaXONUTS2A MON m0- BecOM H TepMeTHYeCKOH KpbIMKOH 
CTOAHHBIM Ha6JIOReHHeM. 

C ppeneHHem «YrpomwaeMoro MOMOKEHHA» B CebCKON 
MeCCTHOCTH OKOJO HCTOUHHKOB BOOCHAOKEeHHA KeMATeJIbHO 
BLICTABUTbh KPYIJIOCYTOUHYIO OxpaHy. | 

He6opure 3ailacbl MHTBeBOH BOAbI AIA CeEMbH MOXHO 
XPaHHTb B TePpMeTH3HPOBAHHON CTeEKMAHHOK WIM MeTaJmHUe- 
ckoft mocyze (HalpuMmep, B Tepmoce, OuwoHe, rpaduHax wH 
6anKkax c MpHTepTHIMy mpob6Kamy). 

3alluTa MpOMyKTOB MHTaHUA OT 3apaxKeHnA OaKTepu- 
ANIDHBIMH CPCICTBAMH, a TaK Ke OTPABJAIOWHMH HW PpaqHoak- 
THBHbIMH BeLIECTBAMH JOCTHraeTcA mpoBeneHnMeM wWeToro 
pala 3a61aroBpeMeHHEIX MeponpuATHH. K TakHM MeponpHaA- 
THAM OTHOCATCA YaKOBKa HW xpaHeHHe MPOAYKTOB NHTAaHHA 
B 3allHTHOH Tape, TepMeTH3alNA XpaHHJIML C MpOMOBOJIb- 

- CTBHeEM M (vpaxKOM, CKNANCKAX NOMECILeHHH HW HCTIOIb30Ba- 
HHe CHelHaIbHBIX TPAHCNOPTHHIX CpeACTB Np MepeBo3ske 
NpPOAVKTOB NHTAaHHA. 

TIpoAVKTH MUTAHAA, yakoBaHHble B repMeTHyeCKHe Me- 

* PAUIMUeCKHE WIM CTeKIAHHbI€e EMKOCTH (HalTpHMep, KOHCeD- 
BbI), HaMeKHO 3alllWIMeHbl or 3apaxKenua OaKkTepuaTbHbIMy 
cpencTBamMu. TIpewmyutecTBo STOTO BHMa yNaKOBKH COCTOXT 
TakxKe HB TOM, UTO B CIyTae HEOGXONMMOCTH JIerKO IIPO- 
u3BecTH O6e33apaKHBAHHe HaPyXHON CTOPOHAI YyilakoBKH, 
He HapVillad NP STOM BKVCOBbIX KaveCTB KOHCEPBOB. 

TiponykTbl TMuTaHHA, XOPOWIO s3aBePpHyThle B MepraMeHT 
HIM WerNobaH ATH B HECKOVILKO Cioep MWWIOTHOH 6yMar4, 
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TaKXKe MPaKTHUeCKH BaIHUCHbI OT 3apaKeHna Oaxrepuaib- 
HbIMH cpemcTBaMH. IIpapya, B sTOM cayuae O6e33apaKuBa- 
HHe BHEeIIHeH CTOPOHb] YyMaKOBKH BbISOBeET 3HAUHTeJIbHbIe 
TPYMHOCTH M He HCKJIOUCHO MPOHHKHOBeHHe e3HHDHLUH- 
PYIOULHX BelllecTB HeMOcpeACTBeHHO B NpOMYKTHI NUTAHHA. 
TlosToMy yKa3aHHbI BU yNaKOBKH HeOOxOMHMO coueTaTb 
C XpaHeHHeM MpOMYKTOB B OydeTax, apAX, XOJIOMHJIBHbIX 
wkadax, HMeCIOWLHX MIOTHO 3aKPbIBaIOlHeCH KPbIUIKH WIM 
mpepubr (puc. 25). 

Ja 3allluTbl MHIMBULyaJIbHBIX 3aTacoB MPOLyYKTOB MOK- 
HO TakXKe HCMOVIb3OBaTb 3alllHTHblIe MelUKU H3 MpopesHHeH- 
HOH TKAHH WIM WIeHoK (MOMMSTHICHOBBIX WIM MOJIHXJIOPBH- 
HHJIOBBIX) . 

Oco6oe BHHMaHHe HaceJlcHHe JOJXKHO YReIATh g3alluTe 
TaKHX NPOAYKTOB NMHTAHHA, KaK Xwe6O WIM CyxXapH, TaK Kak 
HX HeJIb3A O6e33apaKHBaTb KHMAYeHHEM, OOMBIBKOH rops- 
ye BOJOH WH KaKHM-1HO60 ApyrMM W3 yKa3aHHbIX CMOCO- 
6os. Onn o6e33apaxKuBaloTCH MPH JMHTeIbHOM mporpesa- 
HHH, YTO CHHKAaeT HX BKYCOBbIe HM MHTATeIbHbIe Ka4eCTBAa. 

Topoackne sanacbl MpOROBOJbCTBUA XPaHATCA B TepMe- 
TH3HPOBAHHbIX UW CMelHasbHO OGOPyNOBaHHbIx KaMepax HH 





Puc. 25. Xpanenve 3aBepHYTBIX NPOAYKTOB MHTAa- 
Hin H BOR! B Oydere | 
XpaHwMlax, OOOPyAOBAHHBIX B NPOTHBOXHMM4ECKOM OTHO- 
menu. Tlopayqok XpaHeHuA, KOHTPOJIA H OOe33apaKUBAaHHA 
NpOMOBOJICTBUA, XPAHAULETOCH Ha TAKHX CKJlalax, ompeze- 
seTod  CMelHaJIbHbIMH HHCTPYKIMAMH HW oOecrieuHBaeTca 
OOCIYKUBAIOINUM Nepcovasiom (pa6o"nmy ¥ cTyKauiMn) 
JaHHBIX CKaOB WU XPalHWJTHUL. 
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Ommnyck IpOxyKTOB NHTAaHHA CO CKaLOB WIM MaTasHHos, 
NOUBEPTIIHXCA BOSTEHCTBHIO OaKTePHaJIbHBIX CPpeRCTB HH 
Ke HAaXOMAMUXCA B 3apaxKeHHOM paloHe, MpPOW3BONHTCA 
TONbKO C paspellCHHA TPOTHBOSTIHAeMHTECKHX yupexKTeHHh 
MeZHIIMHCKON cryK6n MITBO. - 

B ycOBHAX IIPHMCHCHHA MpPOTHBHHKOM OakTepHaJIbHbIXx 
CpeACTB NepeBO3HTb NPOAYKTLI NHTAHAA MOXKHO TOJIbKO B 
CeMHaIM3HpOBaHHEIX ABTOTPAaHCNOpTHBIX cpemcTBax, cHad- 
2KEHHBIX TeEPMeTHYeCKHMU Ky30BaMH. J]ia MepeBo3sKH Ms<Ca, 
pHiObl WH APyFHX CKOPONOPTANIMXCA MpOAyKTOB OJKHDI 

; ObITb HCHOIb3OBaHbI pedpwxKepaTophl, aBTopedpwKepaTo- 
phl, 4 TakK»Ke H30TepMHYeCKHe KOHTeHHepbI. B cayyae oT- 
CYTCTBHA CMelHaH3HpOBaHHbIX ABTOTPaHCIOPTHBIX CpeCTB 

: A TepeBO3KH MPOAYKTOB MUTAHHA MOryT ObITb ACMOb30- 
BaHbl MIOTHO CKOJIOUCHHbIGE AWHKH C repMeTHYeCKHMH 
KPbILUKaMH, O6HTEIC CHapyKH MKeCThHO. _ 
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PFUIABA NSATAR 


ONOBEWEHHE W NMPABHJIA NOBEXEHHA 
HACEJIEHHA MO CHIFHAJIAM MIIBO 


Ana toro 4To6bl mpexoTBpaTuTD BO BPeMA BOHHbI BO3- 
HHKHOBEHHE SMHACMHH, BCe TparxkaHe NOK 3HaTh, Kak 
colepKaTbh CBOC MIME HM Kak BeCTH ce6A B ycOBHAX 
NPHMCHCHHA MPOTHBHHKOM 6aKTepHasIbHbIX CDEACTB. 

B nensylo oyepenb HeOOXOMHMO YeTKO 3HaTh BCe CHrHa- 
abt MITBO, onopeutaome 06 onacHocTu Hamanenua c BO3- 
AyXa, H MpaBiJia NOBeEMeCHHA MO STHM cHrHasiam. Kpome To- 
ro, KAKI rpakaHHH O683an 3HaTh NDH3HAaKu pH MeHe- 
HHA OakTepHaNbHbIX CPpeACTB, YMeTb MpaBHIBHO mompso- 
BaTbCA MPOTHBOra30M H APyrHMu CpeAcTBaMH 3alIMTHI, ocy- 
IN€CTBIATh YaCTHYHYIO CaHHTapHyio O6paborky, 3HaTb cHo- 
coObl H cpeacTBaa esHHdeKuwn RKMIBIX NOMeUleHHH, mpeq- 
M€TOB MOMAIIHerO OOMXONa H MCCTHOCTH, YTOOBI yMeTb oKa- 
3aTbh MOCHIbHYIO NOMOIMb CielHabHbIM (OpMHpoBaHHAM 
MIIBO npn auksunaunu nocnencrBut 6akTepHouornyecko- 
ro Hamanqenua., 

ITpasua mopenenua u neficrsua Hacenenua mpu yrpose 
HananeHuaA aBHallHu MPOTHBHUKa C BO3RyXa HW BO BpeMsa 
CaMOrO HamakeHHA, B TOM YMCIe HB YCNOBHAX yrpo3nl 6aK- 
TEPHOMOTHYECKOTO HaNaNeHHA, OTMeNeNAIOTCA CNeUMANbHBI- 
MH MIOIOKeCHHAMH HW CHrHatama MIIBO. 

C wenbio BRINOTHeEHYA BCeX MePOMPHATHH, KOTOPbIe 103- 
BOAT O6ecneyHTh paboTy HapogHOrO xXOB3AficTBA B YCIOBHAX . 
HamaneHHA C BO3HYXa HM 3aWlHTy HaceeHHs, peuleHH- 
€M NIpaBHTeJbCTBa BBONHTCH «Yrpowaemoe nonomenney. 
Bsewenve «Yrpomkaemoro mosomeHua» O3HayaeT, TO Ta 
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TeEPPHTOPHA, HA KOTOPOH OHO BBEAEHO, MOKET BOM KahWee 
BpeMA TOABeprHyTbcA HanaweHHiO NPOTHBHHKa C BO3yXxa. 
Uia TlowlepKaHHa OOUlecTBeHHOTO NopaAaKa u AIA TO- 
Po, YTOObI OOECICYHTb: CBOCEBPEMECHHOCTb YKPbITHA IPH BO3- 
HHKHOBeCHHH HeMOCpeACTBeEHHOH yrpOSbl HanaweHHA C BOSAy- 
Xa, @ TaKKe QJIA MpHHATHA HEOOXORUMBIX M€pP 3aLLMTbI OT. 
CpeAcTB MaCcOBOro MOpaxeHHA, B TOM YHce Hu OakTepHouo- 
ruuecKkoro OpyxKHA, B NepHon «YrpoxKaemoro NovloKeHuA» 
BCe Mpakahe JOJMKHM COOMOLaTb OlpeleleHHble WpaBya 
MOBCACHHA. OTH NpaBHa BKJNOUAIOT: MOJTOTOBKY CBOero KH- 
.  JIHULa B MpOTHBONOKapHOM OTHOLMWeHHH, COOmMIOZeHHe cBeTO- 
MaCKHPOBOYHOrO peKHMa H OOLLECTBEHHOTO NopAaKa, Npo- 
BePKY H IIOATOTOBKY PaMHOTPaHCIAWHOHHOH ceTH H pellpo- 
AYKTOPOB, KOTOPbIe€ AOJUKHbI ObITb NOCTOPHHO BKJIIOUEHHHI- 
MH. HaceaeHve 20J2KHO NpHHHMAaTb AaKTHBHOe yuacTHe B 
MOATOTOBKe yOeKHIl, CTPOHTeJIbcTBe Wee, 3€CMIAHOK U 
pyrux yKpbITHH. Bce rpaxk ave JOJKHbI 3HaTb MeCTA pac- 
NOJIOKEHHA YOOKHLW H YKPbITHH, MCAHLHHCKHX HW OOMBIBOU- 
HbIX MYHKTOB B paHOHe MKHTeIbCTBA HH pa6oThl, MecTOHa- 
xowKfeHHe wita6a MIIBO cBoero noma nau pa6oThl, oTze- 
JIGHHA MHJIMUHH. 


OjHOBpeMeHHO ¢ STHM HaceeHHe O683aHO MpoBectTn B 
CBO@M XKHJHIWE PAL Mep, HalpaBJIeHHbIX Ha Npexynpexie- 
HHe 3apaKeHHA OakTepHaJIbHHIMH cpeycTBaMH. Jina 9»TOrO 
BCe M@JIKHe NpeAMeThI DOMallvero OOuxXoa, KHHIM, JIHULI- 
HIOIO O2eKAY, O6yBb UH T. NN. yOupaloT B Wkadbl WIA ALW- 
Ku. Marxyio Me6eb 3aKpbIBaloT ¥exsamH. Oco6oe BHNMa- 
HHe cJlezyeT OOpalllaTh Ha 3allHTy HHAUBUAyanbubix 3ama- 
COB MpOAyKToB nmuTaHua u BOsbI. IIpoxykKth: mwuTaHua 3a- 
BEpTbIBAIOT B TepraMeHT, WelIomaH WIM B ABa-Tpu CJIOA 
MVIOTHOH OyYMAaru, YK/aLbIBaloT B KaCTPIONM HW IVIOTHO 3a- 
KPbIBalOT KPbIWIKaMH. IIuTbeBylo BOAY HaJINBalOoT B IIOTHO 
3AKPbIBaIOWyroca nocyay. YnoxKeHHble TakuM O6pa30m mpo- 
AYKTbl MNHTAaHHA uw BORY CTaBAT B XOJIONWIbHUKH, WkKadpbl, 
OydeThl WIM B CiellHaIbHO IpHroTOBJeHHble AWLHKH, Samia- 
Chl BOZbI, HEOOXOAHMbIe QA OOpaOoTKH NomelleHHh B cIy- 
yae HX 3apaKeHHA, HYKHO COXPaHATb B Bempax, OGakax, 
BaHHax, OOUKaX, 3aKPbITHIX CBePXy MVJIOTHBIMHM IIOKPbITHA- 


MH H3 KJIeeHKH, OpesenTa, Welodana, HeMPpOMOKaeMbIX TKa- 
- HEH WT. OL. 


C pspesenvem <«YrpoxaemMoro MOsIOMKeHHA> KaXKbIM 
rpakMaHHH JONKeH NOAPOTOBHTb WH HMe€Tb BCerfa Mpu ce6e 
MpOTHBOra3, CPeACTBa 3allHTbl KOXKU, a TaKKe HHAMBULY- 
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HJIbHbIM MPOTHBOXHMHYeCKHH MaKkeT, CTepHABHI 6uNT WAH 
cadeTku. B cayyae OTcyTCTBHA MpoTHBOra3sa Hato Mpuob- 
pecTH 3aUlHTHy!O MaCKy HIM H3POTOBUTb ce6e BaTHO-Map,ie- 
By!O MOBA3Ky. 
_ {kaa Toro uTo6bl MpH HeOOXOAMMOCTH UMeTb BO3MOxXK- 
HOCTb ObICTPO NpoBecTH Ae3HHPeKUHIO B KBapTHpe, peKoMeH- 
AyeTCH UMeTbh AOMA 3aNac Ne3HHMUUMPYIOWWHX BeLLeCTB, 
HanpWMep XJIOpaMHHa, JIH30a HM HadTamu30a. 

B ceJIbCKOH MeCTHOCTH He€OOXOAHMO yCTaHOBHTb Kpy- 
rOCYTOUHYIO OXPaHy MCTOYHHKOB BOJbI H HEMNpepbIBHOe Ha- 
OuOAeHHe 3a MeCTaMH Bbillaca H BOJONOA 2XKHBOTHBIX. 


Curnan «Bo3sayutnaa Tpepora» npesyipexaaeT Hacete- 
HHe O BO3HHKHOBeCHHH HeNOCpeACTBeHHOH yrpo3bl Hamaze- 
HUA C BO3AyXa JIA JaHHOTO Topoya (HaceneHHOrO IMYyHKTa 
WIM pavOHa). OTOT CHrHadl ABJIA€TCA ODHOBPeMeHHO cHrHa- 
JIOM, IpeAyiipexKAalolluM O BOSHHKHOBCHHH HeMOcpesCTBeH- 
HOM OMaCHOCTH NPHMCHeEHHA TIPOTHBHUKOM CpeACTB Macco- 
BOrO NOpaKeHHA, B TOM UNCMe H OakTepHOsOrMyeckoro Opy- 
*KHA. CurHal «Bo3sayuinand Tpepora» ABAAeTCH OCHOBHBIM 
curHajiom MIIBO gaa Bcero HaceeHHa, NpOKuBalollero B 
JaHHOM Tropoge, HaCceJIeHHOM IlyHKTe HH pahoue. On no- 
AaeTCA TIPOTAKHbIMM 3aBbIBAIOWLHMH SBYKaMH SeKTPOCHpeH, 
ryiKaMu ®aopuk, 3aB00B, MapOxXozoB, MapoOBo30B B Teue- 
Hue 2—3 muH. Kpome toro, curuai «Bo3zyllHaa TpeBora» 
NOMaeTCA MO paqHOTPaHCJIAWUMOHHOW ceTu Nepedayelt o6baAB- 
JeHua: <ByHManue, ropsoput wita6 MIIBO ropoga. Tpax- 
Mahe, OObABIAeTCA BOSAylHaa TpeBora! BosayuiHasa Tpe- 
Bora! Bosayuinaa tpesora! paxgane, Bo3snylwHan Tpeso- 
ra, BO3AZyUIHad TpeBora, CNOKOHHO HalpaBuJAlitecb B y6e- 
*KHUa WH YKPbITHA, He 3a6yMbTe BbIKMIOUHTb CBET, 1a3, 
SJIEKTPOHArpeBaTeVIbHble MpHOOpbl M NOTYLIMTb OFOHb B Me- 
yax. Bo3yyuHaa Tpesora! Bo3szyuinaa Tpepora!» 


Tloce Kaxgoro oObaBseHHA ci0oB «Bo3iyllHaa TpeBo- 
ra!» cleqyeT YeTbIPeXKpaTHOe 3aBbIBAaHHe CHpeHbl. 

Curnan «Bo3qylinaad TpeBora» Ha BCeX IIpewIPHATHAX, B 
yUpexKTeHHAX, yYeOHHIX 3aBeACHHAX, MHJIbIX ROMAX AyOun- 
pyeTcA M@€CTHbIMH CpeCTBaMM CHTHaJIM3allyH. 

Ilo curuany «Bo3ayuHaa TpeBora» mpoTuBora3 Hazo 
MepeBecTH B TlOJIOKeHHe «KHAFOTOBe», TOUFOTOBUTb JWIA Ha- . 
We€BaHHA 3aUlMTHylO HaKHAKy, UyJIKH WH NepuatKHW, a 3aTeM 
Ae€MCTBOBaTb B 34BHCHMOCTH OT TOPO, Mle H B Kako oOOcTa- 
HOBKe Obl] ycJblllay CHrHad. 
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Beat curHad «Bosqymnaan TpeBora» 3a: 
cTaad Bac MOM4, HyXKHO ObICTPO OeEThCA, OeETb jmetTen, 
ipecTapeviblx, MpexympeAHTb O TpeBore coceeH, B3ATb KpO- 
Me CPeACTB 3allMTbI, MPOTHBOXHMHYECKHH MakeT H HeOOVIb- 
IWOl, 3apaHee MOMFOTOBJIeHHbIM, 3anac BObI HU MpOAYKTOB, 
3aXBaTHTb JIMYHbIe QOKYMeHTHI WM GEICTpO yHTH B OMKaH- 
uiee yOexuINe HH yKpbitHwe. Hu B KOeM CuAyuae 
HeNb3SHOCTABATbHCA LOMA HAH Ha yaute. Le- 
pe, BbIXOMOM H3 OMA HeOOXOZHMO BBIKJIOUMTh 3/i€KTPO- 
NpHOopbl, MepeKpbITb Ta3OBylO CeTb H NOTYIWATb TONALLHE- 
ca meuH. 

Ecvlu CcHrHaaA 34CTAA Bac B KHHO, TeaTpe, 
Mysee, GuOMHOTeKe, Mara3HHe HAH KAKOM- 
mu60 Apyrom O6ulecTBEHHOM Me€CTe, Haqo BBI- 
ClyllaTb yKa3aHHA aJMHHACTpalluu, a 3aTeM HallpaBUTbCA 
B 61H Kahulee yGexKulle WIM YKPbITHe. . 

TpamBau, aBTOOych 4 TpONMeHOYCH nOcHr- 
Hany «Bo3fqyulHaad TpeBOora>» HeMCANIeCHHO 
mpekpalmlaiwT ABuxeHHe, Joe aBIIMCh OCTAHOBKH, 
cemyeT CNOKOHHO BBIMTH H HalpaBHTbca B yOeKHlle HH 
yKpbITHe, 

BuyTpu yOexKuila Bee YKpbIBaIOUlveca MODKHbI CTpPOro 
co6ml0LaTb NpaBha NOb30BaHHA yOexKHLUleM HW TOUHO BBI- 
NOIHATh YKa3aHHA KOMeHDaHTa yOeKUla H WeKYPHbIX M0- 
CTOB, a TakxKe MeAHUMHCKOrO Mepconasa. Tipu sxoge B yOe- 
KHIe H@Ib3A TOKATbCA HM OOrOHATb BNepenu unyunx. B 
CaMOM yOexKHUe HeIb3AH TPOMKO Pa3rOBapHBAaTb, feTb, KpH- 
"YaTb, 6eraTb, XOAUTb 6e3 HaOOHOCTH, KyPUTb, COPUTH; Mocie 
eMbl BCe KPOLIKH H OyMaxKKH CilefyeT coOpaTb Hu BbIOpO- 
CHTb B YCTAHOBJIGCHHOM JIA 3TOFO MeCTE. 

IIpw mIoxXoM caMOUyBCTBHH (roJIOBHOH OoM, MOBDIILIe- 
HHH TeMMlepaTypbl, TOWHOTe H ApPyrux Mpusnakax 3a6o7eBa- 
HHA) Halo celtuac Ke OGpaTuTEen K DexypHbIM MITBO no 
yOexKULy; Tak Ke ciemyeT MOCTylaTb B Tex CJTyYaAX, CCH 
6yMeT 3aMe4CHO, YTO KTO-1MOO H3 CoceeH No yOexKHLly 4yB- 

. cTByeT CeOH MIOXxoO. ; 

Curnan «XumMuyeckoe HallafeHHe» nowaetca npn o6Ha~ 
PyKCHHH Ha TePppHTOPpHM TopOwa HIM HaceeHHOTO IIyHKTa 
YUaCTKOB, 3aPaKeHHbIX OaKkTepHaJIbHbIMH CPeACTBaMH, a 
TaKKe OTPABIAIOWIMMH WH PaHOaKTHBHbIMUM BelleCTBaMH. 


CurHan «XHMuyecKOe Halatwenne» MOKeT OblITp MCCTHDIM 
Wn OGWeropooqcKHM. B caMOM o¥4are 3apaxKeHHA CHTHAaT 
MOZaloT c MOMOLMbIO WacTbIX yapOB B peJIbC, FOHT, KOJIOKO/ 
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Wid B M&pyrve 3Bytalive mpegmMeth. Takow curuan 
UMC€T ME€CTHBIH XaApaKTep, Tak Kak OH ONOBelilaeT 
O06 OMaCHOCTH TOJIbKO Ty “aCTb TeppHTOPHU, Ha KOTOPOH 
OOHapyXKeHO 3apaxKeHHe WIM KOTOPOH OHO yrpoxkKaer (Ha- 
MpWMep, IIpH pacmpocTpaHeHhu BO3yxXa, 3apaxKeHHOoro 6ak- 
TepHaJIbHLIMH cpeacTBaMH). [IpH 3apaxkeHHH 3HaY4HTeIb- 
HOH YaCTH TeppHTopHA ropoga opraubr MIIBO nogarot 
MO paWOTPpaHCIAWHOHHOH ceTH OOWeropogaAcKoH cur- 
Hawa «XHMHYeCcKOe HanaweHue», KOTOPbIH AyOMpyertca of- 
HOBP€M€HHO HM MeCTHBIMH 3BYKOBBIMH CPeACTBaMH. O6ule- 
rOPOACKOH CHrHasl Nepeqator oOObaABAeHHeM: «I panxyaue! 
XHMHYeCKOe HanamweHve». B 3ToM *Ke OObABMeHHH MOryT 
ObITb YKa3aHbl TpaHWUbl 3apaxKeHHOTO paliona u Apyrue 
CBECHHA. | 

Ilo curuasty «XuMuyeckoe HalalweHve» HaceeHHe, KO- 
TOPoe HaxOZUTCA B yOexKHUaxX, OOOPyMOBAHHbIX B. IpOTH- 
BOXHMHUCCKOM OTHOIIEHHH, IPOAOIAK ACT OCTABATbCH B HHX; 
BXOA H BbIXOM JNOLeH H3 yOexKHULMpexpaulaetca. Jlanpyeli- 
ee MpeOpipanuve mode B TaKUX yOeKHULaxX 3aBHCHT oT OO- 
CTaHOBKH, KOTOPad CO3MaJlacb Ha TOH TeppHTOpHu palona, 
re pacnowoKeno yOexKuIe. 

Bee rpaxkaue, KOTOpble NO KaKHM-H60 ApWMUHHaM OC- 
TaJIHCb OMA, Ha paOoTe WIM Ha yIUule, YKDPbIBAIOWHecA B 
LCIAX, S3CMJIAHKAX H APYrux MpocTeliwux yKpbITHAX, MO 
cHrHaJy «<XHMHYeCKOe HallaseHhe» JOJLKHbI HeEMeJVJIeHHO Ha- 
M€Tb NPOTHBOra3 H HMEIOUIHECA CPeACTBA 3allHTbI KOK. 


YcTaHOBMB (bakT IIPHMCHeCHHA MPOTHBHHKOM OakTepHa.ib- 
HbIX cpeacrs, opranHpt MIIBO npyuHuMatior Mepbl K onpese- 
JIGCHHIO BHA NPHMeHeEHHOTO BOSOYANTeIA, OOOSHAYeHHIO rpa- 
HHIL BO3HUKWero O¥Vara 3apamKeHuA TpeAxynpeTebHbIMU 
3HaKaMH HW K JIMKBHZauMu MOCeCTBHH OakTepHosorMdecko- 
rO HalaweHHa. 

Kak TOJIbKO MHHYeT HeMOCpeAcTBeHHad OMacHOCcTD nalla- 
AeHuA Cc BO3qyxa, opraHpt MIIBO o6baBasior no pago- 
TPANCIALHOHHOK ceTH cHrHan «OT60H BO3SZYLINOH TpeBorH» 
nepeyqayen oObsaBseHHA: <Ipaxkgane! Yrpo3a Bo3amyuwtHoro 
Hallaj.eHiia MuHOBasla! OTGoli!». 

JTOT CHTHa O3HadaeT, YTO HaceeHHe MOMKeT BHINTH H3 
y6e2xKHI H YKpbITHH, 4TO B Topowe HAW HaceeHHOM MYHK- 
Te paspelaetca JBHXKeHHe TMelWlexo0B, TpaHcnopta, Bo306- 
HOBIHeTCA paOoTa KHHO, TeaTpOB, Mara3HHOB, TO €CTb BOC- 
CTaHA@BJIMBaeTCA TOT NOPAAOK KH3HH, KOTOPHIN coOosacaA 
B NeDHO «YrpoxKaemMoro MOIOKeHHA», 
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B pahone o4ara sapaxenua «<Or6oh Bosayuinol Tpero- 
ro» He NogaeTca, a NPHHMMAIOTCA Mepbl K JAHKBHalHH f0- 
cClencTBHA GakTepHOJOrM4yecKorO HanayeHHa. 

JlionH, YKpbiBaioulHecnd B yOexKHUaXx, PaCNONOKeHHbIX 
Ha TeppHTOpHH OYara sapaxKeHHA, He NOKHAaloT yOexKuMe 
RO cnelHambHoro paspemenua opraHos MIIBO. Buixog Ha- 
ceNeHHA H3 yOexKHUL B WOMOOHHIX CaAyyadxX MOMyckaerTca 
TOJbKO DpH NoppexkseHHH y6exXHUL HAH pH yrpo3e noxKa- 
pa uw 3aTonuenua. Ilepen BHXOMOM H3 yOexKHUL H YKPHITHA, 
OKa3aBLUHXCA Ha TEPPHTOPHH, 3apaxKeHHOH OakTepHasbHHl- 

. MH cpeqcTBaMH, HH pH HeOOxXOZHMOCTH NepesBuraThcA 
uepe3 3apaxKeHHHIW yuacTOK (HalNpHMep, BO BpeMA Ciez0- 
BaHHA Ha NOAHYIO CaHHTapHylo O6padorTky, B MeMHIMHCKHH 
NYHKT H B Apyrux cayyanx) HeOOXOAHMO HaleTb MIpOTHBO- 

* a3, 3allHTHbIe 4yJIKH, NMepyaTKH MW Hakuaky. IIpu otcyTcrt- 
BHH 9THX CPeACTB HYKHO BOCMOIb3OBaTbCA 3aUIMTHOH Mac- 
KOH HJIH BaTHO-MapJleBOH NOBA3KOH, a TakxKe NOLPYYHbIMH 
CPpeNCTBaMH MIA MpemoxpaHeHHA OT 3apaxKeHHA OTKPbITHIX 
yuacTKOB Tela H OfexKgb. UTo6bl coKpaTHTb BpeMA Mpebui- 
BaHHA Ha 3apaxKeHHOH MECTHOCTH, HalO NpOXOANTb ee ObI- 
CTpO, JBHradch TOMbKO MO yKa3aHHbIM MpOxoxaM HU Maplll- 
pytam. IIpu 9sTom 3anpemlaeTca 3axXOAHTb B OMA HM 30, aHHA 
KM OpaTb KaKkue-1H60 nmpeaMeTbl. Ha sapaxkeHHOM y4acTKe 
HeJIb3A CAHTbCA, JOMKHTLCH, CTAHOBHTbCA Ha KOVJICHH, 
MpHCAOHATBCA K CT€HAaM ZOMOB H 3MaHHA, CHAMATb MpOTH- 
Boras H Apyrue cpelctsa 3amATH. Kax Qui rpaxklaHun Do- 
KOH OKA3bIBaTb MOCHIbHYIO MOMOLIb MpecTape/bIM, BHBAa- 
H1aM, GOMbHBIM H JeTAM. 

Tlocne Bbixofa W3 3apaxKeHHOrTo pahona Halo HeMeeH- 
HO IIPOH3BeCTH CAMOCTOATeIbHO (HJIH C MOMOLIbIO TOBApH- 
ule) “uacTHUHy!o caHuTapHyw OOpaboTky. A 3aTemM NO yKa- 
gaHHam nmoctos MIIBO HaceseHHe MOXeT ObITb HalipaBJeHo 
cpasy Ke Ha NOwHylo CaHHTapHylo OOpaborky. 


6 Sam, 1800 | , 
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[HABA UWWECTAQA 


OPFAHH3AUHWA HABJIIOQEHHA HW PA3BENKH 


v3 


DaktTepwonoruyeckad pa3BpekKa OpraHH3yeTca AIA Toro, 
YTOObl BOBPeEMA MOKHO ObIO OOHAPYKUTb Hayao MpAMeHe- 
HHA MpOTHBHHKOM OaKTepHa/bHbIX CpeACTB, ONpedeNuTb UX 
BH WH YCTaHOBUTb PpaHHlbl O4aATOB 3apaKeHHA, 

B yclosHaAx OakTepHomorMyeckOH BOMHb! OCOOeCHHO BaK- 
HO CBOCBP€MeHHO YCTAHOBHTbh Ha4asiO MpHMeHeHHA MIpPOTHB- 
HHKOM OaKTepHa/bHbIX Cpe€ACTB AWA Toro, YTOOb! HaceneHHe 
MOrlO BOCNO/b30BaTbCA yOeRKHULAMH HM YKDPbITHAMH H NpH- 
MeHHTb BCe HMEIOUIHeCA HHAHBUAYaJIbHble CpeACTBa 3alllMTHI, 
a yacTH 4 dopmMupoBanua MITBO—Bs kparuatimui cpox 
JHKBHAMPOBaTb CO3Aa4BUIHHCA OUAr 3apaxKeHHA, 

C momeHTa BBeteHua «¥YrpokKaemoro Noo KeHuAy Ha 
TEPPHTOPHH FrOpOMOB, Hace.leHHbIX MYHKTOB H Ha OObeKTAaX 
HapOAHOrO XO3AMCTBA HAYHHAIOT AEHCTBOBATb NOCTbI H MYHK- 
Tbl HaOsOneHHA MITBO, Ha koTopble, MOMHMO XHMH4eCKO- 
ro H pafWauvOHHOrO HaOOReHHA, BoO3slaraeTca u GakrTe- 
PHOMOrHYeCKOe HaGmOeHHe, 


Jina o6HapyxXeHHA OTPAaBJAIOULHX H PAaNWHOAKTHBHBIX Be- 
IleCTB HMeIOTCA CMeulnabHble MpHOopbl XHMHYeCKOH HA pa- 
MHAWHOHHOH Pa3BeAKH, MO3SBOJIAIOULMe YCTAHOBUTb HaJH4He 
3THX BeULeCTB B BO3HyXe H Ha MecTHOcTH. Ji1Aa O6Hapyxe- 
HHA Ke OakTepHasJIbHbIX CpeACTB HENOCPeACTBEHHO B MOMEeHT 
HX MPHMeHeHHA TaKHX MpHOopos noKa He cyliecTByeT. ITo- 
3TOMY HavanO MPpHMeHeHHA MpOTHBHAKOM OakTepHavJIbHbIx 
CPEACTB MOMHO YCT@HOBUTb TObKO M0 BHEWIHYM MpH3HaKkaM. 


OTH BHELUIHHe Mpu3HaKH AOJIKHO 3HaTb BCe HacemeHue, 
TaK KaK CBOCBPe€MeEHHOCTb OOHAPyKeHHH OakTepHavbHblX 
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cpeacts 6yzeT o6ecnewena HMb B TOM CJydae, ecmM 6OaK- 
TepHosioruyeckoe HaGsMtomeHHe GyyT BeCTH He TOJIbKO Ha- 
G6tofaTembuble mocTh! A nyHKTp! MIIBO, wo wv Bce rpax- 
mane. 

Oco6enHocthio AeficTBHA aBNauMOHHEIX 60M6 HW ApyrHx 
Goenpunacos, cHapsxKeHHbIx OakTepvanbHbiMH pelentypa- 
MH, ABAAeTCA FAYXOA 3ByYK B3pbIBa Cc O6pa3s0BaHHeM y NO- 
BepXHOCTH 3e€MJIH AbIMa HAM TYMaHa., 

B mectax pa3pbipa TakKux 6oenpunacos moryT 6piTp o06- 
HapyXeHbl KPyMHble OCKOJIKH, OTAeJIbHbIe YacTH 60M6, a TaK- 
we OCTATKH ABHALLMOHHDIX 60M6 HeOObIUHbIX KOHCTPVKILHA 
(uampuMep, C NOPLHeBbIMH HIM PaCNblWIHBaloOlluMH ycTpon- 
cTBamu). K xapakrepHbim MpH3HakaM, YKa3blgalIoulHM Ha 

: NpHMeHeHHe G6aKkTepHasbHbIX CPeACTB, TAKXKEe OTHOCHTCA Ha- 
awqwe Ha MmoyBe, cTeHax, Kpblax 30aHHW W pas.AHUHDIX 

a nmpeamMetax nopourKoo6pa3uybix, cTyMHeoO6pa3Hbix BeLUeCTB 
HW Kanesb KHMKOCTH. 

TIpu o6Hapyxenunn STHX NPH3HAaKOB (HuNA KaKOro-"H60 
OTHOTO H3 HHX) HaGBTONATeNbHbIe MOCTKI AO.TKHbI HeMed- 
JI@HHO NOMaTb CHrHad «XuMHYeCKOe HaNnanenner. 


Tpaxkj.ane, o6HapyXuBIUHe MpH3Hakn HApuMeHenua 6aKk- 
TEPHAJIbHbIX CPeACTB, AOMMKHbI HEMeAIEHHO coobitHTh 06 
STOM B 6anKahtuuA wTa6 MITBO, mMeguunncKkum pad5otun- 
KaM WM OpraHaM MAJMILHH. 


Ha mectuocty, roe 6bitn o6Hapyxenb! Kakue-nH60 npa- 
3Haku 6akTepHonoruyecKoro HanateHHA; MOXKHO nene1BH- 
raTbCA HIM BLINOMHATD CNhacaTebHbIe, NeE3HHHMeKIMOHHHE 
H Zpvrue pafoTel To.1HKO B CpeAcTBAX NMpPOTHBNXHMHYeCKNA 
3aUlHTbl KOKA A B HaneTOM NpoTHBOraze, a NPH AX OTCYT- 
CTBHH —B xs0TYaTO6VMaxKHOM KOMG6uHe30HE, xXaaTe A 
SaUINTHOHW MaCKe HJIH BaTHO-MapseBOH MOBA3Ke. 

IIpHmMenenwHe NpoOTHBHHKOM 6aKkTepHanbHDIX cpencTB 
MOXKHO YCTA@HOBUTb TaKKE KOCBEHHHIM MIVTEM, HANMNUMeN Ha 
OCHOBaAHHH MaHHbIx CHCTeMAaTHYeCKOrO ACCNEAORAHUA 3aTb- 
Je@HHOCTH BO34VXa B FOponax. NpoBOAMMOrO B MUpHOR BNe- 

* mA. 3Han, HanpyMep, cpenHHA noka3zaTenb 3anbieHHACTH 
BO3—VXa ANA KaKOR-NH60 TOIKH rOpona, MpH pe3sKoM NORbI- 
WeHHH 2TOTO NMOKAZaTeNA, OCOHeEHHO MOcNe Nponera cavone- 

. Ta MPOTHBHHKa, MOXHO Mpeanonarath mpumMenenne GaxtTe- 
PHANbHbIX CPeACTB. 

MpumMenenve 3apaxkennnrx nepenocunkosB, rnon3vHoR, a 
TaKKE HACeKOMbIX — BPeNHTeENeH  CeAbCKOXO3SINCTBREHBIX 


KYJIbTYP MOET ObITh YCTAHOBJeEHO NO ocTaTKaM C6pouien- 
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AbIX C CaMOeTOB chelnHaibAbix 60mM6, KonTeAAepos, nake- 
ToB, MewKOs. B mecTaxX HX NaqeHAaA MOryT ObITh O6HapyxKe- 
Hbl 3HAYHTeJIbHbIe KOJIMUeCTBAa HACeKOMbIX, Kelle, rpbl- 
3YHOB, | | 

Haanune HeOObIYHbIX CKONMeEHHK HAaCeKOMbIX, Klelleh u 
rpbi3yHOB, a TaKKe NOABIeHHe TaKHX HX BHOB, KOTOpBIe 
He HMeJIH JO CHX NOp pacnpoctTpaHeHHaA B WaHHOM MeCTHO- 
CTH, 6yXyT TakKe ABIATDCA NPH3HAaKaMH OakTepHOsoruye- 
ckoro HanajleHua. 


O npu3HakaxX TIPHMeHeHAA MPOTHBHHKOM HACeEKOMBIX, 
KlelueH HJM TpbI3yHOB HYKHO HeMeANIeHHO COOOMMTb N0- 
cTam wuntu wra6y MIIBO, Mequnuuckum pa6oTHakamM, opra- 
Ham MusHuMH. OHOBpeMeHHO cCyleAyeT MpHHATb BCe BO3- 
MOXKHbIe MePbI WIA YHHYTOKeHAA OOHAPYXKCHHBIX HACEKO- 
MbIX, KlelleH a rpprsyHoB. IIpH stom HeoOxonMMO co6sIO- 
NaTb MePbI MpeOcTOpORHOcTH, ITO6H w36exKaTh 3apaxKenHA. 
Hu B KOeM Cily4ae Hevib3a pHKacaTbCA K HMM He3alllHIlen- 
HBIMA PyKaMA. 


IIpu3nakom npuMeHerna G6akrepHanbHbix cpeCcTB aB- 
AAeTCA TakKKe BHeZaNHbIh Makexk AOMAWHHX HA JMKHX Ke 
BOTHLIX HJIH NOABeHHe cCpeH HHX MACCOBbIX 3a607eBaHHit. 
ITO MOXKeT HMETb MECTO TIPH 3apaKeuHN NacTOuU wu MeCT 
BOJONOA X%KHBOTHBIX JHBEPCHOHHbIMH MeToaMu. Ilostomy 
O60 BCeX MOMO3PHTeJIbHBIX CTyWaHX HeOOXONHMO HeMeWIeH- 
HO cOOOlWlaTh BeTePHHaApHbIM PaGOTHHKaM HA OJHOBPeMeHHO 
H30IMPOBaTb OOJIbHBIX KHBOTHBIX OT 320POBHIxX. Hu B KOeM 
cuyuae Helb3A TporaTh NorHOWINX KHBOTHHIX, CHHMAaTb DIKy- 
py H 3aKanbiBaTb AX AO NPHxOMa BeTepHHAPHOrO cerpAue- 
pa Hin Bpaya. 


Ilocne Toro Kak 6yzeT ycTaHOBJIeHO Hadaio NPAMeHeHHA 
TIPOTHBHHKOM OaKkTepHaJIbHbIX CPeACTB, MPOU3SBOMNTCA ONpe- 
feneHve Bua MpHMeHeHHbIX BO3sOyauTeIeH, a Tak>Ke ycTa- 
HaBJHBalOTCA TPpaHHlbl BOSHHKWero O4ara 3apaoxKeHuUa. 

Buy NpHMCHeEHHBIX MPOTHBHHKOM OakTepuasIbHbIX CPeCTB 
onpeeAroT MyTem wa6opaTopuoro aHasu3a mpo6 3apaxen- 
HOrTO MaTepHana (BO3RyXa, NOYBEI, BOAbI, MPOAYKTOB NMUTa- 
HUA, CMBIBOB, CU@1aHHbIX C MOBEPXHOCTH MeCTHbIX MpenMe- 
TOB H OCKOJIKOB WIM OCTaTKOB OakTepHaIbHbIX aBHa6om6, H 
T. 1.) WH OOHaPYXKeCHHbIX HA MECTHOCTH HaAceKOMBIX, Kellen 
H PpbI3yHOB. 


Sa6op npo6 sapaxkeHHoro MaTepHana NpPOM3BONHTCA, KaK 
MPaBHJIO, TIPOTHBOINHACMHYeCKHMH OTPATaMu Hu rpynnamMu 
MeNMILMHCKOH ciyxK6n; MITIBO, a TakxKe pa3peaqbBaTeAbHbl- 
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Mu 2O90pamMH wta6on MIIBO o6nbextos A KOHTpOJbABIMA 
SBeEHbAMH OOBEKTOB MHWeEBOH MpOMbILWJIeHHOCTH. Tak Kak 
WIA aHasH30B Goublioe 3HayeHHe HMeeT CBOCBPEMCHHOCTh 
B3ATHA Mmpo6 3apaxKeHHoro MaTepHana (eM CKOpee B3ATAa 
npo6a c MOMeHTa 3apa>xKeHHA, TeM Jyullle H MpaBHbHee pe- 
3YJIbTaTH aHasH3a), K sToH paOore moxKeT ObITb npu HeO6- 
XOZHMOCTH MIPHBeyeH TaKKe JIHYHbIA CocTaB rpymn caMmo- 
SallHTH H Upyrux dopmuposannh MIIBO, nonyunswni cne- 
IHaJIbHY}O MOATOTOBKy H CHaGKeHHDIA Ha6opaMa A B3A- 
THA pos. | 

UToObl HCKMIOUHTh BO3MOKHOCTh GapaxKeHHA YeNOBeKa, 
Gepyutero npo6y, 3a60p mpo6 Heo6xo,HMO MpOoH3BOLHTb B 
Mporuporase wu CpeACTBaX 3alLMTbI KOKH (B 3alLHTHOM 
_kommsexkte Ne 2 ww B 3aDLMTHDIX yiKax, mepyaTKax @ 
XNONYATOOYMaXKHOM KOMOHHe3OHe). 


JIHWHHIM COCTaBOM rpyMll CaMO3aIMTH MOryT ObITD B3A- 
Thi MpOObl BO3LyXa, NOYBEI, BOB, CMbIBHI C MOBepxHOCcTH 
MeCTHHIX lIpeMeTOB, a TakxKe OOHAPyKeHHbIe Ha MECTHOCTH 
HaceKOMble, KeulH H rpbi3yHbl. Jia B3aTua npo6 Bo3szyxa 
H MOYBAI MOXKHO HCMOMb3OBaTh MMeIOWMACA B rpymnax Ca- 
MO3alIHTH! yIpOWeHHbh nmpH6op wHaHKaUHH. Jina B3ATHA 
mpo6 Apyrux 3apaxKeHHbIX MaTepHaoB B rpynnax camo3a- 
MIMTH MOryT ObITb MOATOTOBJICHI: 3anac 4AncTOM nocyiH 
(1Be-TPH CTeKJIAHHbIe 6aHKH ¢C MPHTePTbIMH HJM Pe3HHOBLI- 
MH It1poOKaMu HJIM HaBHHYMBaIOulHMHCA KPbIWIKaMu), He- 
CKOJIbKO MpOOupOK, ABa-TpH TaMMOHAa, NOMeLIeHHbIe B Mpo- 
6upku c *u3HONOrTHYeCKHM pacTBOpOM, HeGbobIWOA coBodeK 
HJIH JIONATOUKAa, MHHWUET, MapJIeBLIA CadOK, MapsieBble diaxK- 
KH, NPHKpenvieHHble Ha BepeBouKe WIM K ManouKe, MelWOUKd 
43 X10NYVaTOGyYMaKHOH TKAHH HIM TOUHITHEHOBOH MIeCHKH, 
a TakKKe Ba-TpH HHIMBHAyaIbHHX MNpOTHBOXHMHGeCKAX 
maketa. 
TIpo6nr po3nyxa (puc. 26) cnenyet Gpath B MecTax 3a- 
cTon OakTepHalbHOoro O6naKa. Jina storo Hacocom H3 NpH- 
Gopa XHMHYeCKOA pa3BeAKH HJM yIIpoulenHHoro mpH6opa AL- 
* MHKalluH 8apaxKeHHbIA BO3LYX MpoOcacbiBaloT Yepe3 MpoTHBo- 
TbIMHBIA PHIbTP, 8AKPeMIeHHEIA B HacayKe (npH 9TOM Hato 
mpow3Bectu He MeHee 50—60 xauannit). Uactuun 6axrepu- 
aJIbHOM pellenTypbl MpH NpocacbipaHHH 3apaxKenHOrO BO3- 
ayxXa vepes PubTpP ocemaloT Ha HeM. Ilocne B3aTua npo6H 
(UNIbTP BIHHMAIOT H3 HACAaNKH, YKJaLbIBaIOT B NPOOupKy u 
3aKPHIBalOT ee MpodKon., . 

Ipo6h noyBL yume Boero OpaTb 43 BOPOHOK, o6pa3o~ 
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Puc, 26, IIpwemst sa6opa npe6n Bo3snyxa Hacocom H3 npHOopos 
HHIWKallHH WH XHMHYeCKOH pa3BeAKH 


BaBIUHXCA MIpH pa3spbipe OakTepHasbHbIX aBua6omM6 4H -Apy- 
rux 6oenpunacoB, a Take B Tex MeCTaXx, re HMEIOTCH CJle- 
bl oceplieH %KAAKOCTH HIM NOPOWKOOOpa3HbIxX BeLIeCcTB. 
Jia 3Toro C NOMOWIbIO MOMATOUKU OCTOPOKXHO CHHMAOT 
BEPXHHH 3apaxKeHHbId cow NouBbl Ha rayOuHy He MeHee 
0.5 ca W MoMelulaloT 3TOT KyYCOUCK TOYBbI B CTeKJIAHHYIO 
6aHKy c NAOTHO 3aKPHIBaIOWehcA HAW 3aBHHYMBalOUlencaA 
KpbllrKoH (puc. 27). 

Ilpo6y Boab! W3 WaXTHBIX KONORUeB MOKHO Opatb 4- 
cTbIM BewpoM. Ilepea B3aTHeEM MpOObl HAO TULaTeIbHO Me-~ 
peMellaTb BOAY B KO.1OMUe, JIA 3TOFO HECKOJIbKO pa3 ONy- 
CKaloT H MOMHHUMAIOT BeApO. SaTem BOY OCTOPOKHO HaJu- 
BaloT B YHCTYIO, MIOTHO 3aKPbIBalOLyloca NocyAy, cTapasch 
He O6uTbECA. Ja aHasH30B BObI HeOOXOMNMO He MeHee 
0.5 «a. Jina B3aTHA MpoObl BOAbI MOXKHO HCMOMb30BaTb JI10- 
6yio unctylo 6aHky umn OyTHaIKy (puc. 28). 

IIpo6bl BOAbI H3 eCTECTBEHHbIX BOTOeMOB (pekH, O3epa, 
pomHHka) Hao OpaTb B TeX MeCTaX, Tye Ha NOBepXHOCTH 
BOIb! y GeperoB BUAHbI! MacIAHACTbIe MNATHA HIM CJeAbI 
OCeBIUMX MOPOWIKOOOpa3HbIxX BeLlecrTs. 

Uro6n B3AxTb Npo6y BOLI H3 BOAONpoBoNa, Hao ciy- 
CTHTb 3aCTOABWYyIOCA B TpyOax Bony (Bp TeyeHve I0—I5 
MHH.), MpoOte3sHHPUUNPOBATDH KpaH OFHeM (JIA 4YerO 3a2Kedb 
BaTHbIM TaMMOH, CMOYeCHHbIA B CMHpTe), a 3aTeM yKe Ha- 
JHTE B 6aHKy HeOOxOZHMOe WIA AHAMH3a KOJIMYECTBO BOE. 


Sa6op mpo6 c moBepxHocTei 32aHH, CoopyxkeHHn H 
mpeXMeToR JOMallnero O6HxXONa MPOH3BOAAT Mpw NOMOUL 
cMbIBOB. Jf 3TOrO MCNOMb3YIOT YKPeIWIeHHbIM Ha NMaslouKe 
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vengeas 44% 
‘hacen’! 





TAMMOH, MOMeIeHHBIA B 
4UHCTYIO MpOoOupKy C He- 
OOnbIUHM KOJIM4ECTBOM 
(usvoorMyecKkorO pactT- 
Bpopa. Uro6nH B3ATb Npo- 
Oy, TaMNOH H3BeKaI0T 
43 mpoOupKA, cierka OT- 
*KHMAIOT eFO AIA ylase- 
HHA H36bITKa MKUAKOCTH, 
mlocme wero MpoTHpaloT 
TaMNOHOM MOMO3pHTeVIb- 
Hbie Ha 3apaxKeHHe Me=— 
cta. SaTem TaMNOH No- 
MelllaloT B YHCTYIO NJIOT- 
HO 3aKDbIBalollly1ocar 
mpoOupky (pus. 29). 
Takum Ke o6pa30m Se- 





Puc, 27. TIpwems! s3atua mpo6w 3a- 


paxkeHHOA mouBLI: pyT mpoObl C OCKO/KOB 

Q@—CHATh co 3eMiH; 6—B3ATYIO H OCTATKOB OOHApyKeH- 

mpoOy moMecTHTb B OaHKy; 6—3aBHH- pry 6akTepHasbHbix 

a i apna6oM6 uw Apyrux 60e- 
npunacos. 


IIpu cOope HaceKOMBIX H Kelle MOb3ylOTCA MHHIe- 

TOM, HHa¥e HX MOXKHO JI€ErKO pa3MaBHTb, YTO MOXKECT BHI- 
3BaTb 3apaKennue, 

JleraroulHx HaCeKOMBIX (MyX, KOMapoB H Zpyrux) MOx- 

HO BbIIaBJIHBaTb OOLIUHLIMH MAaPJICBbIMH CaYKAMH HJM HC- 

- MOJIb30BaTb ANA STOFO MNKy!lO GyMary, Mpoaroulyiocs B all- 

Tekax. JIumKylo 6yMary MO2XHO MpHroToBuTh caMmuM. Jia 

STOrO JIHCTb! YHCTOM MIOTHOM GyMaruH CMa3bIBaloT KJieeM 

(Kanudomu 25 yacref, KacTopoBoro Maca 17 uacTea, riH- 
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lepuHa 8 yacte). C nomoulbio munkoA 6yMarH MOKHO BbI- 
AaBJIMBaTb Take 60x, ocobeHHO B MeCTaxX UX MpuMmene- 
849 OPOTHBHHKOM. 





Puc. 28. Baatue npo6w Boon aa 
WaxTHOro KoJoZna 





Puc, 29, [pwemy B3atua npo6m cMBIBOM 


Co6panublx Wid avanM3a HaCeKOMLIX NOMellaioT p npo- 
Oupku Hn OadKH, KOTOPbIG 3aKPbIBalOT BATHO-Map.leBLIMB ° 
mipo6KaMu. 

Kneuleh co6upaioT c MOMOMbIO MapmeBHIX (ph1axKKOB, 
KOTOpPbIMH Ais STOO NPOBOAAT MO BEICOKOM TpaBe WIM Ky- 
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cram. C Mapjim Kuemef cHHMaloT NMANeTOM uw HepeHocaT B 
CTCKIAHHYIO MpOOupKy IH 6aHKy, B KOTOpyio mpenBapn- 
TeJIbHO 3aKJIabIBalOT CJIOXKCHHYIO [LapMOIKOH MoOCKy 
PWIbTPOBAIbHOH wWIH ApyroH MarKo# 6ymaru. Ilpodupxy 
WIM OaHKy 3aKpbIBalOT CJlerKa BJla%KHOH BaTHO-MapvieBoli — 
mpoOKon. 

Jl BbIMaBIMBaHHA PPbI3yHOB UCIOVIbSYIOTCA BepIH HH 
KallKaHbl-aBHIKH. BpwioBIeHHHIX HIM YOUTHX fpbi3yHOB 
NHHUeTOM (puc. 30) mepeHocaAT B NOMOTHAHEIC WIM NOM9TH- 
JIGCHOBbIe MCLIOUKH, KOTOPble 3aTeM TIWaTeJIbHO 3ABT3bIBAIOT 
H YKabIBaloT elle B OHH NMPopeSHHEHHbIM MeLIOK. 





Puc. 30. IIpuemp nmepeHoca 3a4paKeHHHX FpPbISyHOB B 6aHKy 


Tlocne B3ATHA mpoObl HyKHO HaJIHTb Ha NepdaTKW He- 
MHOPO X2KMAKOCTH WS PMaKOHa HHAMBMAyaJIbHOrO MpPOTHBOXH- 
MHY¥eCKOrO MaKeTa, MpOTepeTb HX, a 3aTeEM 3TOH Ke KHL- 
KOCTbIO NpOseSHHUUMPOBATh AOMAaTOUKy, NMHWET HU ApyrHue 
MpHcnoco6eHHA, C MOMOMI[bIO KOTOPHIX MpOUSBOLMJICA 3a6o0p 
npo6 umm c6op HaceKOMBIxX. Kpome Toro, cileqyeT mTpoTe- 
peTb Hapy2XHble CTOpOub! OaHku HM MpoOupKH, B KOTOPOH 
HaXOZATCA NpOObl BJIH BbIIOBJIGHHBIe HaCeKOMble H KJICIIH. 
BMecTro X%KHUKOCTH 43 MPOTHBOXHMHMYECKOTO NakeTa MOKHO 
HCHOAb3OBaTb 060M ae3sHHuuMpyroulMa pacrBop. Ilipu 

° 93TOM HaO CO6MIOLaTb OCTOPOKHOCTh HW CJICMUTb 3a TEM, 
UTOOLI Kalli e3sHHuuApyiouleh XKHAKOCTH He MoMMaJH 
BHYTpb MpoOupku HW He HCHOPTHAA Mpooy. 

- Ilpo6n sapaxkeHHoro MaTepuasa, a TaKKe BbIVOBJICHHbIX 
Hac@KOMBIX, Kelle, PPbI3yHOB BMeCTe C OHECeHHeM HeMeA- 
JICHHO HatipaB/IAIOT CMeWMabHEIM TpaHcnopToM (HJM M0- 
CHVIbHBIM) B GakTepHomonMyecky!lo JaOopaTopHio § caHHTap- 
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HO-9tMeMMONOrMYeCKOH craHiuH ropoga (um paftona), k 
KOTOPOH NpHKpelvieH jaHHLlH OObeKT HIM KWOK DOM. 

B AOHeECeCHHH JOJKHbI ObITb yKa3aHbl Ha3BaHHe B3ATOTO 
MaTepHasia, M€CTO HW BpeMA B3ATHA Mpoo, KakHM croco6oM 
Mu Kora (eCAH H3BeCTHO) ObLIO COBepleHO OakTepHouOrH- 
yecKOe HallaweHue, a iaKkxKe MOM KHOCTh nH MaMMIUA AMA, 
npousBoguBuero 3a60p mpoo. [pu HanpaBuleHuH Ha aHa- 
“3 mpoO BOMbI HeOOXOAMMO, KpOMe Toro, YkKa3aTb BUA U 
Ha3BaHHe BOAOMCIOUHMKa (peKa, KONOZel, BOLONPOBOAHaA 
ceTh HT. J), H3 KOTOPOTO B3ATHI NpOOH. 

Oxovlo BCeX BOJOMCTOUHHKOB WIM BOAOeMOB, MacTOuIl x 
Pyrux MeCT, 43 KOTOPBIX B3ATHI UpOObl, HeOOxOAMMO NOCcTa- 
BUTb TIPeAYIPeCAHTeIbHbIe 3HaKH, 

B pe3yibTaTe IIpHiMeHeHHA MpOTHBHUKOM OaKkTepHaiib- 
HbIX CpeACTB Ha TeppHTOPHH ropowa HIM HaCeJeHHOTO NYHK- 
Ta, a TakxKe Ha MpuseraiouleH K HHM ME€CTHOCTH BO3SHHKAIOT 
OUaTH 3apaKeHHA, ABIAIOUMeCA HCTOUHHKAMH BOSHMKHOBEHHA 
H paclipocTpaHeHua HHPeKIMOHHDIX 3a0oeBaHHH. Ilon oua- 
roM 3apaKeHHA MPHHATO NOHHMATb TeppHTOpHloO C HaXxOAs- 
WIMMHCA Ha He JIOAbMH, AKHBOTHBIMH, 3,aHHaMH, COOpyXKe- 
HHAMH HW pa3JIHUHbIM HMYLeECTBOM, KOTOPad NOABepranach 
HeNOcpeACTBEHHOMY BO3eHCTBHIO OaKTePpHaJIbHbIX CPeACTB. 

Xapakrep ouara 3apaxkeHHA 3aBMCHT oT cmocoba NpH- 
MCH@CHHA OaKkTepHaJIbHbIX CpeACTB, OT KONMYeECTBa NPHMeHeH- 
HbIX OakTepHavJIbHbIX GoempunacoB, a TakxKe OT YCOBHH N0- 
roabl uw pesbetba MeCTHOCTH (3ACTPOCHHOCTH YI, BbICOTHI 
3aHHH W Apyrux dakrTopos). 

Pa3mepbl O4ara 3apayKeHHA OMpeeAIOTCA He TOMbKO 
MlOWabio, Ha KOTOPOH OOHapyKeHbI KakHe-HOO NpH3sHa- 
KH IIpHMeHCHHA OakTepWasbHbIX CpeCTB, Ho H rlyOHHOHu 
IpOHUKHOBeHHA OakTepHabuoro oOaKa. IlocneqHaa MoO- 
*KeT ObITb YCTAHOBeHa NyTeM HaOsMIOLeHHA 3a ABMKCHHeEM 
GakTepHabHoro o6slaka (e€CAH 93TO AbIM HIM TYMaH, BHIH- 
MbIif HEBOOPyXKCHHBIM T1a30M), OOpa3zoBaBUleroca MpH pas3- 
pEIBe aBHaOOMOb! WH KaKUX-1H00 Apyrux Ooenpumacos, M0- 
JO3PHTeCIbHEIX Ha CHapaxKeHHe OakTepHaJIbHbIMH pelleliTy- 
pamu. [uy6una pacnpocrpaneHun OakTepHadbHOro o6aka 
B POpose 3aBMCHT He TOIbKO OT yCOBUM Morosbl (CKOpOCTH 
BeTpa), HO HM OT BBICOTHI 30aHHH, WHPHHbI YIM, ABOPOB, 
HaJIHMUHA 3eJIGHbIX HacaxKeHHH 4H T. I. : 

B cay4ae MpHMeHeHHA 3apaXKeHHbIX HACeKOMBIX, KJC- 
Wei, rpbISyHOB rpaHUllbl oYara 3apaxKeHia OyAyT onpee- 
ATCA PpaHHWaMu paowa ux pacnpocTpaHeHHA. 
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PpaHuunt ovata SapakeHia yctanaBikBawT fpotnso- 
STH ACMMYCCKHE YUPCKMCHHA MeAHUHHCKON caryx6nt MIIBO. 
IIpousBogHTcA STO Ha OCHOBe OGO6LIEHHHIX AaHHBbIx, MOuy- 
W€HHBIX OT HaOMOMaTeNbHbIX NocToB, Ha6smlOnaTenel rpynn 
CaMOSalMThI H Pa3SBeAbIBaTebHBIX O30POB, a TakxKe oT 
NYHKTOB HO HCC/l€QOBaHHIO 3aNbIeCHHOCTH BO3LYXa. IIpu yc- 
TAHOBJICHHH TpaHHIL OFaTOB 3apaxKeHHA B CeNbCKOli MecT- 
HOCTH Oo/IbUlOe 3HayeHve OyyzyT uMeTD WavHble, momyqen- 
Hbl€ OT HaOmIoMaTeneH, a TakxKe noKka3anna KUTeIeH — 
Ov€BHAWeB OakTepHoworM4eckoro Hananenun. Yrounenye - 
. rpaHH OYara 3apaxKeHHA MpPOH3BOAAT Ha OCHOBaHUH pe- 
3YIbTaTOB Ma6opaTopHoro aHanu3a mpo6 3apaKeHHOrO Ma- 
TepHasa. 

OnHOBpeMeHHO c¢ pasBenKoi MCMUHHCKad cayxK6a 
MIIBO sbapaset moze, MOPaxKeHHbIx OakTepHasIbHbIMH 
cpeqcTBaMH, 

TlopaxkeHHbiMH §caleqyer cyHTaTb BCeX moyeH, Haxois- 
MMHXCA B Mpewetax rpaHwy oyara 3apaxenun, K mlopaxen- 
HbIM OYAyT TakxKe OTHOCHTBCA JOH, yiorpe6lABuine nono. 
SPUTCJIBHBIC Ha 3apaxKeHHe MPORYKTH MUTAaHHA win BOY, 
COMPHKacaBllvecaA Cc 3apaxKeHHBIMH MipeMeTaMH, a TakxKe 
Te, KTO HaXOQWJICA B HeMOCpeACTBEHHOM KOHTakTe ¢ JHODib« 
MH H XHBOTHBIMH, 3a60eBIUHMH KaKUM-Hu60 BUOM KOUTA. 
rHO3HOrO 3aO6oneBaHHA (HatIpuMep, YYMOH, xonepou, cu6up- 
CKOH A3BOM). 
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ra ABA CEALBMAA 


JUKBHAWHA NOCJERCTBUA 
- BAKTEPHOJIOFHYECKOrO HANALENKA 


JIuxpusauua nocenctauli GaxTepHoscriueckoro Hanane- 
HHA MIpefAcTaBsiaeT COOOK KOMIIMEKC MepOlIpHATHH, KOTOPbIEe 
MOWKHbI OGECIEYHTh He TOKO NOJIHOE o6e3Bpe2xKHBaHHe BOS- 
HUKUIero OUara 3apaxKeHuA, HO H MpeOTBpaTHTh BOSHHKHO- 
BeHHe HM paclipocrpaHeHhe HAHPeKIMOHHBIX ga6oleBaHHi 3a 
npefelbl ouara. Xapaktep u O6beM 3THX MEPONpHATHH B 3Ha- 
UHTeCJIbBHOM CTeMeCHH OMNpeAe/AIOTCA BUOM Bos6yAuTesA, NpH- 
MeHeHHOrO MPOTHBNHKOM, a TaK%Ke pa3sMepaMH Ouara 3a- 
paxkenHa. 

K aucay MeponpusaTH Mo AMKBAAANAH icemencTBHH 6ak- 
TepHouloruyeckoro HalaweHua OTHOCATCA- ycTaHOBJeHHe B 
oyvare 3apaxkeHHa (B 3aBHCHMOCTH OT BHA TIpHMeHeEHHOrO 
BOSOYNHTeIA) KapaHTHHa MJIH o6cepBallluu; CaHuTapHas o6- 
paOorka moe, HAXOAALUXcCA B OUATe 3apaKenua”, H Te3HH- 
(hexuma WX Ofe@KIbl, OelbA uM o6yBu; o6e33apaKuBaHHe 
TeppHTOpHH, 3LaHuli, CoopyxXeHMH, TpaHcnopTa, BOAH!, npo- 
WyKTOB MHTAHUA M BCeX MpeAMeTOB, HaxXOAAMUXCA Ha 3apa- 
*KeHHOH TeppHTOpHH. 

B cayyae NpHMeHeHHA 3apaxKeHHBIX HACCKOMBIX, KIC 
uel WIM FpbI3yHOB B OYare 3apaxKeHHA MNPOBOMATCH Aes 
3HHCeCKILHOHHbI€ WH WepaTH3salMOHHble MepONpHATHA. 

Cpenu HaceJleHHA, Haxofalleroca Ha TeppuTOpHH ouara 
gapaxKeHua, OKHa ObITb WIMpOKO pasBepHyTa CaHHTapHo- 
NpOCBeTHTeJIbHaA H pas bACHHTCJIbHaA pa6oTa 0 BOMpocaM * 
quuHok mpodunaxtuku. Haceenne o683aHo cTporo codulo- 
JaTb BCe YKa3aHHA OpraHoB MenutMucKoh c1yx6nt MIIBO u 
Bce MpaBHuia, YCTAHOBJIeHHbIe B OWare SaparKeHHA, 
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1. KAPAHTHH H OBCEPBAULHA 


Cpa3y ke Npu NowyyeHHu WaHHbIxX O IIpHMeHeHHA MPOTHB- 
HHKOM OaKkTepHaJIbHbIX CPpeACTB NO pacnopsAxKeHHIO OpraHoB 
MIIBO 8 ouware 3apaxkeHHA ycTaHaBJIMBaeTCA KapaHTHH. 

KapanTHH — 3TO CHCTeMa MpOTHBOSTIMMeMHYeCKHX H pe- 
XKMMHBIX MePOMpPHATHH, HaMpaBJIeHHbIX Ha MOJIHY!O. H30J1IAUHMIO 
ouara 3apaxKeHHA OT OKPyKalolWero HaCeeHHA HW HKBHa- 
WHIO HHMECKIMOHHEIX 3a607eBaHHH B CaMOM O¥are. 

PexXHMHbIe MEPONPHATHA, TIPOBOAHMble IPH KapaHTHHe 
O yCTaHOBJIeHHA BHa MpHMeHeHHOrO BOSO6yANTeIA, BKIIONA- 
IOT BOOPy2KeHHy!O OxpaHy (ollemmeHHe) ouara SapaxKeHug; 
cTporoe OrpaHHyueHve BXONa B OYUAr BapamKeHHA HM Barrpelle- 
HHe BbIXOJa H3 HePo; 3allpellleHve BbIBOSa H3 OYara saparKe- 
. HUA Kakoro-1460 UMYyWecTBa 6e3 NpewBapHTerpHOTO o6e3- 
3apaKUBaHHA. | 

B neppylo ovepedb BOOpyxKeHHad oxpaHa (onenweHHe) 
OKHa ObITh OpraHH30BaHa Tak, 4TOObI HEMEJICHHO H30- 
JMpOBaTh O4ar OT OKpyxaloulero HaceNeHuA. Onensnenne 
ocyllecTBdeTca opraHamu MIIBO. 

Bxol B OWar 3apaKeHHA MOXET ObITb paspellien VJIHIUb 
rpaxklaHaM, paOorariouwiuM Ha BaKHbIX NPOMBILLIJIeHHbIX OOb- 
eKTAaX, PAaCNOJORKeHHHIX Ha TEPPHTOPHH yKa3aHHOrO oO4ara, 
HW TOJIbBKO Yepes CieMMaJIbHble KOHTPOJIbHbIe MYHKTbI, oOpra- 
HH30BaHHbie opraHaMu MIIBO ganuoro ropogza WH pahona. 
Tiepex Bxo20M B OWar 3apaxkeHHA 9TH paxklave B OOn3a- 
TCJIbHOM MOpPAAKe NomBepralotca SKCTPeHHOA mpodusakTuke. 

JjocTyl B OWar 3apaXKeHHA MOFyT NOJyIHTb TakxKe MeLH- 
WHHCKHe H Zpyrue MopmMupopakua MIIBO, npuG6pisuive aA 
OKa3aHHA MOMOLIM MO JMKBHAalMu NocieazcTBuh OaKTepHouio- 
ruyeckoro HallagqeHud MW APyrux ovaros nopaxeunn. JIn4yHoMy 
cOCTaBY STHX POPMHPOBAaHHA AOJKHEI ObITh 3apaHee cea- 
Hbl MpeAOXPaHHTeJIbHble NMPHBHBKH MpOTHB OcO6O OMacHblx 
HHeKWMH; KpOMe TOFO, OHH JOJKHBI MPOHTH 9KCTPeHHy!O 
nmpousakTHKy. 

Baixoy, HaceeHHa H3 OYara sapaxKeHHA s3anpemaerca. 
Ou MOxXeT ObITh paspellleH AHUIb B HCKJIOUNTEIbHBIX Cayya- 
“Ax c BeflomMa opraHos MIIBO. IIpu stom rpaxkmaue, KoTOpbIM 
Pa3pellien BbIXOZ H3 O4ara 3apaxKeHHA, NOKHEI HMETb MpH- 
BHBKH IIPOTHB OCO6O OMacHbIX HH*ekuHH. Kpome Toro, onH 
- O683aHbI MpOHTH SKCTPeHHy!IO MpotbusakTuKy HM MOVHYIO ca- 

HHTapHylo O6paoorTxy c AesHH*ekuHveh Oeba, oe Lb! u Oby- 

BH. B gabHeftiem Bce OHH HaXOZATCA NOM MOCTOMHHEIM Me- 

XUUMHCKHM Ha6sIogeHHeM. 
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Jina rpaxkyau, pa6oTaloulux Ha BaKHBIX MpOMBILIIeHHBIX 
oO6beKTaX WH %KUMBYWWUX 3a NpekewaMH ouara 3apaxKeHua, 
JOJKHI ObITb BbIAeJICHbI Ha MPOH3SBOACTBe CieWHaJIbHble Mo- 
MCIU€HHA WIA CHa MW OTABIXa. 

TIpOMbIMIIeHHy!O NPOAYKUAIO, BbilyckaeMylo Npeipus- 
THAMH, PaCHOJOKEeHHDIMM Ha TeppHTOPHU OFara 3apaxKeunua, 
MOXKHO BbIBO3HTb TOJIbKO Mocule ee OOe33apaxuBaHna. Ja 
9STOTO Ha rpaHHlle ouara 3apaxkeunuan opraupt MITBO paszpep- 
TbIBAIOT CIe€MMAIbHbIe ME3HHEKWMOHHbIe NYHKTHI, 


JltoneH, HAXOMAUIMXCA B KapaHTHHe, OOecneunBaloT mpo- 
JLOBOJIBCTBHeM MH BC€MH APYrMMH HeEOOXOAHMBIMH WIA XKM3HH 
mpeAMeTaMH Yepes cyKOY TOproBaH u nuTaHua MIIBO ro- 
pona. IIpoxyKTbl NHTAHHA WH HEOOXOAMMbIe MpeAMETHI 3aBO3AT 
B OWar 3apaxkeHHA C COGOMIONeHHeM BCex HeEOOXOAHMBIX Mep 
MpexoctopoxxHoctu. Jia sToro Ha rpaHuue ovara 3apaxKenHA 
MOryT ObITb OPlaHH30BaHbl CMelUWaJIbHbIe Neperpy30uHble 
NYHKTbI. OOcJlyKHBaIOULHH MepcoHa/l Ha STHX NYHKTAX KOMII- 
JI@KTYe€TCA H3 HaCeJIeHHA, NpORKUBAaIOWero BHE OYara 3apa- 
2KeHHA. 

KouTpoulb 38 pa6oTOH Me3HHMeKIUMOHHIX HW Meperpy3ou- 
HbIX IYHKTOB OCYIIeCTBAAeT MequunHCKad cayx6a MIIBO. 


B fasibHetiliem Mp ycTaHoBJleHHu dakTa MpumMeHeHHA 
BOSOyHTeeH YYMbI, XOJICpbl HJIH HaTypasbHOH OCcrbl B 
ouare 3apaKeHHA OpraHu3yeTcA KOMeHaHTcKag CuyxK6a. B 
ee OO6A3AHHOCTH BXOAAT: OXpaHa Mara3HHOB, BOJONMCTOUHH- 
KOB, MpOJOBOJIbCTBEHHbIX CKIaOB; NOAWep Kanne NopsaKa, 
ycTaHoBJieHHOoro opraHamMu MIIBO ua tTepputopuu ouyara 
3apaxKeHHA; peryMpOBaHHe JBHXKeEHHA TpaHcnopTa; MpoBe- 
JeHHe KOHTPOJIA 3a BBO30M H BBIBO3OM H3 OUara 3apaxe- 
HHA KaKOTO-JIH60 HMYLIeCTBA, a TaK*Ke 3a BXOJOM B HELO Ha- 
celeHHA (HampuMep, CJlemylouleH cMeHbI pa6ounx). Komeu- 
WaHTCKan ClyKOa OCYIUIECTBAACTCH CHJIAMH CJLY2KObI OXpaHbl 
nopsnka u 6e3onacHoctu MIIBO ropona (um pahona). 


OHOBpeMeHHO B OYare 3apaxKeHHa OTPaHHUNBalT OOGLIe- 
HHe MEKLY OTICJIbHBIMU TpymmaMu Hacevienus. Ja 9TOrO pe- 
KOMeH/yeTcd, HampHMep, MPOAYKTbI NHTAHHA U Apyrue Heo6- 
XOJHMble MIpeMeTbI Pa3HOCHTb HelMocpeACTBeHHO IO KBapTH- 
pam. Pa6o0THHKH TOProB.IM WM CHCTeMbI OOULECTBeHHOrO MHTAa- 
HHA, OOCyKHBAIOMIMe HACeIeHHe, MOJXKHBI coOMOLaTb He- 
OOXOAHMble Mepbl MpekocTopoxKHocTH. Tak, pu mocelleHuy 
KBapTHP OHH JOJDKHbI ObITb B 3alHTHbIX MaCKax (BaTHO-Map- 
JeBbIX TOBASKAX) H xaslaTax. Becb oOc1yxXMBAIOULHH Mepco- 
HaJl HAXOMUTCA NOM MOCTOAHHHIM Me€AHILHHCKHM HaOJI0ceHHeM. 
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TIponowkuTenbHOCTh KapaHTHHa YCTaHaBJIMBaeTca B 3a- 

BHCHMOCTH OT HHKyOalHOHHOrO nepvona 3a6oneBanna, o6Ha- 

PYXeHHOrO B OWare 3apamKenna, MH MCUHNCAMeTCA C MOMeHTA 
H30/1IAMHA MocueqHero 6ombHOrO. 

Ecam 6yneT ycraHosjeno, ro NPOTHBHHK He NpumMensa 

BosOyauTeneh 4yMBI, xonepE H HaTypaJIbHOH Ocibl, To 0 

pacnopaxenuto opraHos MIIBO yauuoro ropona way palio- 

Ha KapaHTHH MOET ObITh OTMeHEH 4 3aMeHeH o6cepBamuen. 


Hox o6cepspauned tonumarort MpoBewenve B OWaTe 3apa- 
*KCHHA PARA WBOAWHOHHO-OrpaHv4HTebHbIX H je4qe6HO- 


‘ nmpopumnakTuyeckux Me€pONpHATHH, NpexynpexalolHux BO3- 
HMKHOBEHHE H paClIpOcTpaneHve MHeKIMOHHBIX 3a607eRa- 
Hud. 

: H30.19\HOHHO-orpaHHunterbHbie MEPONpHATHA, TIPOBOH- 


Mble MpH oOcepBallHv, npakTH4ecKH 3aKmIOUAIOTCA B Ce Ly10- 
mem. OrpaHuyuBaeTca BLIXON HaceneHHA H3 ouara sapa- 
*KCHHA WM BXON Ha ero TeppuTopui. B ornuyne or KapaHTu- 
Ha pu oOcepBaiuH MOXKeT ObITb paspellleH He TOABKO BXOL 
B Ovar 8apaxkKeHHA MpakAaHaM, pa6oratowlnm Ha BaxKHEx 
MPOMBILVI€HHbIX OObEKTAX, pacnoylomKeHHEXx Ha TePpPHTOPUH 
STOrO ONara, HO TaK%Ke MW BHIXON AX WIA OTABIXA. Kpome To- 
ro, 1pu o6cepBauuu MoxKeT 6BITE Pa3pellleH BLIXON H3 OAa- 
Ta 3apaxKeHHA HW BXO B Hero AWA rpaxkyau, pa6oraroutnx 
Ha Ba2KHBIX MPOMBIIUJI€HHBIX OObEKTAX, PacnONOKeHHEIX 3a 
mpewewaMu SToro ouara. | 


lpaxkanaM, KoTopym PaspeuleH BLIXOZ M3 O4ara 3apa- 
*KEHHA WH BXOX B HETO, JOUKHEI ObITh CLeTaHbi NpHBUBKH 
NPOTHB 3a60leBaHHA, BOS6YRHTeNb KOTOPOrO MpHMeHeH; 
KpOMe TOPO, OHH JOJXKHEI npokty SKCTPeHHy!o npodwak- 
THKY, CCIM HE NPOXOAWM ee TPH KapanTune. Tlepeg Burxo- 
OM H3 OYara 3apaxKeHHA STH TpamKAane MpoxomAT TaKxe 
NOJHY!O CaHuTapHylo oOpaOorky c mesnHcbexuneli Gesba, 
onexkIb u O6yBu. Burxon us ouara 3apakKenan sronen, no- 


AOSPHTEIbHBIX Ha 3a60/leBaHHe, KaTeropwuecku 3anpe- 
maeres., 


; BpiBo3 43 OUara 3apaKeHUA KakOrO-H60 HMYIUeCcTBa H 3a- 
BO3 B HeTO NPORYKTOB MuTaHUA Hw Apyrux HeoOXoXHMBIX 
IPCAMETOB OCYINLECTBIAeTCH TAK Ke, Kak MpH KapaHTunue. 
Tlocne npospezenua B ouare 3aPpaxKeHHA CaHuTapHOH o6- 
paOoTku u Heo6xomuMbIxX pa6or no Ne3HHpeKuHH, Ne3snycek- 
HH M H€paTu3auvu M301AUKOHHO-OrpaHH4UTeAbHble Mepo- 


IPHATHA, MPOBODHMbIe pH OGcepBaliHH, MOryT 6bITb OTMe- 
HeHbI OpraHamu MTIBO. | 
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OG6ceppallua CHMMaeTCAH MONHOCTbIO Nocwe Toro, Kak C 
MOMeHTa 3aBeplieHHA caHuTapHOn oOpaGoTK# n HeOOxonH- 
MBIX pa6oT oO WesHHpekUHH, MesHHceKUMM HW AepaTusatlun 
MHHYeT CPOK, COOTBETCTBYIOWHH MaKCHMaJIbHOMy HHKyOalln- 
OHHOMY nepHony 3a0omeBaHHuA, OOHApyxXeHHOrO B OAre 3a- 
paxkeHya, 

Jleve6Ho-npodusakTH4eckHe MepONPHATHA, MPOBOTHMbIe 
B yYCJIOBHAX KapaHTHHa uw OOcepBallMH, MpeAyCMaTpuBaloT 
9KCTPeHHYIO MpodulakTHky HaceweHuA, MpoRUBAaloWero WI 
paOoratolllero B OUare 3apaxKeHUA, HW NMpoBeweHHe cpeH 
rpaklaw B Cayyae HeoOxXOAHMOCTH MpeOXpanHTeJIbHbIXx 
IIpHBHBOK (nocue Toro, Kak OyMeT ycTaHOBJeH BHA NpuMe- 
HeHHOTO BO3OyAHTeA); BLIABIe€HHe HHPCKUMOHHEIX  OOJIb- 
HbIX, HX H30JIAUHIO, TOCMHTaIH3alwio WH JleveHHe. 


IkcTpeHHan NpouAaktTuKa cpcWH HaceJIeHHA, MPOKuU- 
Balolllero WIH paOoTatlsero B OYUare 3apamKeHHA, MO TOFO 
Kak OymeT yCTaHOBJIeH BHA MpHMeHeHHOrO BOsObyAHTeA, 
MpOBOMHTCA C MOMOULbiO aHTHOMOTHKOB UH Apyrhx Mekapcr- 
BCHHBIX CPpeACTB, OOamalowinx NpopusakTHyecKuM jexCcrT- 
BHeM B OTHOWICHHH PALa HHPECKUHOHHEIX 3a00/1eBaHHH, BO3- 
6yAHTeH KOTOPbIX MOTyT ObITb HCNHOMb3OBaHbI MPOTHBHH- 
KOM B KauecTBe OakTepHasbHbIX cpescTB (cM. pasqer | 
riaBbt TV). 


Tlocie ycTaHOBJIeHHA Bua NMpHMeHeHHOrO BOsbyAHTeAA 
9KCTpeHHad MpobusakTuKa MowKHAa ObITb MOMOMHeHAa MPH- 
MeHeCHHeM JleueOHDIX CbLIBOPOTOK H GakTepHodaros, a TakxKe 
MpoBeeHHeM MpefOXpaHHTeJIbHbIX MPHBHBOK yxKe NPOTHB 
Toro 3a607eBaHHA, BO3S6yYHHTeNb KOTOPOrO Obl/I MpHMeHeH. 
Ecnv HacejleHHio, HaXOMAULeEMYCA B MaHHOM O4aTe 3apaxke- 
HHA, MIpeOXpanUWTeMbHbIe NPHBHBKH MpoTHB 9TOFO 3aboce- 
BaHHA yxe ObIIH CHelaHbl, TO B cayyae HeOOXOMMMOCTH 
MOryT 6bITb MpOBeeEHbI MOBTOPHbIe MpHBHBKH. Heobxosn- 
MOCTb MpOBeAeHHA NOBTOPHbIX IIPHBABOK ofpelesAeTcA B 
3ABHCHMOCTH OT TOTO, Kora ObINH NpOBeAeHbI NoceaHHe 
IPHBUBKH, HM OT AJIMTeIbHOCTH COXpaHeHHA HMMYHHTETA. 

Oprauu3alnio HU MpaKTuyeckoe NpoBezenve Mep MO 9KC- 
TPeHHOH MpoduslakTHKe H MpeAOXPaHHTebHbIM MPHBUBKAaM 
OcylllecTBIAeT MeluunHcKan cayx6a MITBO. 

Hecmotpa Ha Hasivuve HaleKHbIX CPCACTB 3al[HTHI OT * 
OakTepHOOPHUeCKOrO Opy2KHA, BCe Ke He HCKMIONeHA BO3- 
MOXKHOCTh HOABIeHHA TOro HIM HHOro 3a6onepanua. A 9To 
MOXKET 3aTeM BLIZBATh pactipocrpaHenue uniexunu. Mckuto- 
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WHTCIbHO BaKHOe SHAYeHHe MOSTOMY HMeeT PaHHee BbIAB- 
eHHe HW H30IALHA HHPeCKUHOHHEIX OONbHEIX. 

BpragrenHe HH(PeKUHOHHBIX OOMbHEIX WH JTIOLeH, NOLO3pu- 

T@JIbHBIX Ha 3a60NeBaHHe, JOKHO MPOBOAHTbCA He TOJbKO 

B JeveOHbIX yUPeKMeHHAX, Kya OHH OOpaTATCA 3a TIOMO- 

IIIbIO, HO HM HenocpemcTBeHHO Ha omy. UTo6h cBoeBpeMeH- 

HO BbIABHTb HHDPECKUMOHHBIX OOJbHBIX, OPraHu3syIoT NOCTOAH- 

Hoe MeMHILHHCKOe HaGsIOMeHHe 38a BCeMH MpaklanaMy, Mpo- 

KMBAIOWMMH H paOoTalcllwMH Ha TePppHTOPHA OUAara 3apa- 

Kenna. Menguunuckoe HaOmtoueHve OCYIILeCTBINeTCH MyTeM 

° EXKENHEBHBIX O6XO20B BCeX KBapTUP HM XKHJIEIX NOMCINEHHA, 
A TaKKe MPOMBIMWICHHEIX H APyrAx MpeanpuAtTun. 

2 MenuunucKkve pa6oTHHKH, MpoBonAuive OOXOAH MO yc- 

. TAHOBJICHHA B OUAre 3apaxKeHHA BUA NIpHMeHeHHOrO BOBOy- 

qurens, a TakoKe np o6Hapyxenua NpumMenewua BO3byAH- 

Tene YyMbI, XCJlepbl HAM HaTypaNtbHOH OCMBI, NOKHbI Ha- 

XOMUTHCH B 3ALIMTHBIX MaCKaxX (BATHO-MapJI@BbIX NOBA3KAX), 

ouKax, X0M"aTOGyYMaKHbIX KOMOHHe- ~~ 

30Hax HH XaslaTaX, PC3HHOBBIX cario- 

pax u MmepuatKax (puce. 31);mpH o6nHa- 

pyKeHHH MIPpHMeHeHHA BOs6ysznTeNeH 

JPyruX KOHTArHO3HHIX 3a601eBaHHi— 

B BaTHO-MapJleBbIX MOBA3KAX HM Xasa- 

tax. Tlocne mpoBemeHua o6xof1a OHH 

B O6A3aTCIbHOM NOPARKe Kaxkbi 

pa3 MpOXOAT NOMHYIO CaHHTapHyIo | 

o6pa6oTkKy c me3sHHpekuveH Oevba, 

OR@KIbI, OOYBU. 

B calyyae NpHMeHeHHsA BO36ynHTe- 
jleH HeEKOHTarHOsHbIxX 3a601eBaHHH — 
mpH mpoBpegeHuH O6x02a MOXKHO 
OrpaHWYHTbCAH TOJbKO HaseBaHHeM 
xajlaTa. 

Bee HH®eKUHOHHBIe 60/bHEIe, BHI- 
ABJICHHbIG MPH STHX OGxOMaxX WIH Ke 
BO BP@MA MpveMa B AeyeOHbIX yupex- 
ICHHAX, JOJOKHbI ObITb HeMeJVIeCHHO 
H30JMPOBaHbI H OTMpaBseHbl B  HH- 
(eKUHOHHY!O OO/bHHIY. 

. Eme 6onee BaxHO, uTOOH 3a60- Bi ie Heaney 
esilvii caM BOBpeMA OOpaTuica 3a fe eKoro 
NIOMOUIbIO K Bpayy IIpH NeDBHIX 2Ke pepcoHaaa np o6xo- 
mpusvakax sa6oepauud. max 
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IpusnakamMu Hayaja 3aGoneBanua sABAAIOTCA: pe3koe 
NOBBIMEHHe TEMMePaTYPbI, TOJOBHbIe Gorn, OOulee HeOMO- 
raHHe 4 cnaGoctb, nNoTepA almeTutTa, TOWHOTA, pBoTa, No- 
ABJICHHe TOHOCa H Ap. KoneyHo Bce MepewnceHHble MpH3- 
HaKH, YKa3bIBalolllve Ha Hadaso Kakoro-mH60 3a6o07eBaHHA, 
NOUTH HHKOTa He MPOABJIAITCA OMHOBPeCMeHHO, TaK Kak 
AAA KAKROH OoMe3HH XAPAaKTePHEI TONbKO HeKOTODPHIe H3: 
Hux. Ho B ycOBHAX OakTepHonoruyeckoH BOMHE NOLO3pH- 
TCIDHBIM CJIVKUT MOABJeHHe XOTA Obl OMHOFO M3 yKa3aH- 
HbIX IIPH3HAKOB. 


Bo scex cilydanx weOMoraHHA Hao HeMeqeHHO oO6pa- 
TATLCA K Bpayy. Ecam kTo-HH6yab M3 cocenel O6HApyKUT 
3a601cBluero y ce6A B KBApTHpe HIM OMe, TO OH AOKeH 
H€MC,1ICEHHO COOOMIMTh O CYUMBIIeMCA Ha4yaabHuKy MIIBO 
foMa, B MeyeOHoe yupexaeHHe WH MeRHILMHCKHM paGoTHH- 
KaM, MIpOBOAAULAM O6XON, WA Toro, yTOGH SowbHOTO MOTH 
CBOCBPCMeCHHO OTMPaBUTb B MHDeKUMOHHY!IO OOMDAHLY. 

Ecam oTmpaBka wHtbeKIMOHHOrO OOIbHOTO MO KaKHM~JIn- 
bo MpHiHaM 3anepxanacb A eMy MpAkeTcA HeKOTOPOe Bpe- 
MA HaXOMHMTbCA LOMA, TO NO onpewesenHA WHarHo3a 3aboue- 
BaHHA, Tak Ke KaK WH MPH NPHMeHeHHH MPOTHBHHKOM BO3- 
OymuTeleH KOHTArHO3HBIX 3a60eBaHH, BO BpeMaA yxona 
3a OOJbHBIM HeO6xXOZHMO cTporo§ co6OnaTh npaBuna 
MpeOCTOPOXKHOCTH. 

BorbHoro HaO TOMeCTHTb B OTZeIbHyIO KOMHATY WIn 
Ke OTTOPOAHTb efo MOCTeb WIMPMOM, MpocTHIHeh, 3aHaBec- 
Kou (pce. 32). Ha cromuKe, tyM6ouKe wiv Ha cTyne oKONO 
KPOBaTH HYKHO TOCTABHTb MOcyy, BbINeTeHHYIO HCKIIOUH- 
TebHO WIA Sonpuoro. Tlocymy nmoKxpprBaiwT Mapseli ma 3a- 
LWHTbI OT IbWIH H MYX. 

BobuoMy Heb3A MoOb30BaTBcA ObuleH y6opHos, Bee 
BbUIeIeCHHA OOMbHOTO Halo coOupaTbh B MIOTHO 3AKDpbIBalO- 
WIHHCA COCYA, B KOTOPOM JOJXKHO 6bITD NOCTOAHHO HaJIMTO 
HeKOTOPOe KOJIMYECTBO NesHHpulMpyromlero pactBopa (20% 
pacTBop xopHou u3BecTu, 10% pacTBop aM30Na HAM Hat. 


Pa 


TaIH30Na). 

Bepxutoio OnexAy OoAbHOrOo CreLyeT yOXKUTH B MEIIOK 

WIH 3AB€PHYTb B MPOCTBIHIO, MIOTHYIO OyMary HM xXpaHHTp 

- OTNEIbHO OT BCEX OCTAIbHBIX Belleh (TYT %Ke, OKOO KPO- 
BaTH 60/IbHOrO HAM B ero KOoMuHaTe). 


Heo6OxoHMO He ZONycKaTh MOABNeHHA MYX UH ApyrHx 
HaCe€KOMBIX B KOMHAaTe, re JI@KUT GonbHo;n. 
B kpapTHpe HyXHo NpoBecTa Bce MepH No TeKyleh me-’ 
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Puc. 32. H30nauna Oonbuoro B WOMAUIHUX YCAOBHAX 


SHHeKIUHH: y BbIXOa H3 KOMHATHI H KBaPTHPHI, Mle Haxo- 
AHTCA OOADHOH, MOOKHTS MOVIOBHK WJIH TPANKY, yBulaxKyeH- 
HY!O Je3HHDHUAPYIOWIMM PacTBOpOoM (3% pacTBOpoM xuop- 
aMHHa HIM 5% pacTBOpOM JH30/1a); ABepv, Beye u3 

KOMHAaTbI OOVIBHOTO, NPOTHpaTb TPAMKAMH, a ABePHbIe py¥Ku 

O6epHYTb Maple, XOPOWIO CMONeHHOH B TOM Ke pactTsope; 

HeCKOJIbKO pa3 B J@Hb MBITb NOVIbI TOpAyeH BONO, B KOTO- 

pylo pekKOMeHAyeTcaA 2OOaBHTb HEMHOTO XJIOPHOHM H3BeCTH. 

YxXa2KHBaTb 34 OOVIBHBIM JOJKEH M0 BOSMOXKHOCTH oMmpe- 

AeCNeCHHLIA aeroBek. IIpw Bxowe B WOMeeHHe, rie HaXONT- 

CH OOMbHOH C HeEH3BECTHbIM DHarHo30M MH OombHOH 4y- 

MOH, XOVlepoH, HaTypaJIbHOH ocMoH, cHOupcKoOH a3BO0H, ca- 

NOM, Me€JIHOH030M HJM NCHTTaKO3OM, a TaKxKe Ip OKa3aHHu 

NOMOWH OOJIbHOMy HM MpH OOpalienuu c mpeqMeTaMH, KOTO- 

PbIMH OH MOJIb3yeTCH, CeAyeT HaeBaTb X@JlaT, KOCBIHKY, 

3allHTHYIO MACKY HJIM BaTHO-MapJiIeBy!O MOBA3KY, IIpOTHBO- 
+ MblueBble OYWKH H MAOTHbIe NepuaTKH. IIpm Berxone u3 NOoMe-~ ~ 
IeHHA, Te JKT GONbHOH, BCe STH 3AlLMTHbIe cpescTBa 
CHMM@IOT HW Belllalor UX 3a WHpMOM HIM NpocTbIHel; pyKu 
TULATeEIbHO MOOT 2% pacTBOpoM xJOpaMHuHa, 

Tlocyazy, KoTOpoH nomb3yetca OonbHo, o6e33apaxuBa- 
OT KHMIAYeHHeM B 2% pacTBope ccab B TeyeHHe 30 MuHH. 
IIpemmMeTbl yxola 3a OObHbIM (fpe@IKH, TIeBaTebHUIHI, 
NOAKIawhble KpyrH H Up.) Takoxxe HeOOXOHMO esHHdH- 
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IHPOBaTb — OG6e33apaKHBaTb KHMAYCHHEM B TeEdeHHE 30 
MHH. WH C MOMOLbIO 2—3% pacTBOpa XOPaMHHa HVJIH 
5% pactsopa 1H307a B Bone. mH STOTO yKa3aHHble Nped- 
MeTbhI 3aMBaloT Te3HHHUMPYIOWWHM PaCTBOPOM Ha HeKO- 
TOPOE BPEMA HIM Ke TWATeIbHO HECKOAbKO pa3 MPOTHPaioT 
TPANKOH, CMO“CHHOH B STOM PACTBOPe; 3aTeM HX MPOMbIBa- 
1OT TOPAYeH BOMOM C MBIVIOM H COMOH. 

Tocne oTmpasknH OombHoro B OObHHMy efo Bellu, a 
TakxKe KOMHaTy, re OH HaxonMcH, HeOOxOHMo MoABepr- 
HYTb MesHHekiuu (mo yKa3aHHio Bpa4a). 

Be3 paspelienua spaya KkaTeropwyeckH 3ampellaerca 
BCeM CONPHKaCaBIINMcA Cc OObHbBIM, a TakKe JIIOMAM, MpO- 
*KHBAIOULUM B OMHOM KBaPTHpe, MOcellaTb Apyrve KBapTHPHI 
WIM XOLUTD Ha pabory. B KBapTupy, re uMeeTcaA OOAbHON, 
3alIpeleH BXO MOCTOPOHHUM. Bce rpaklave, COmpHkacaB- 
miveca c GONDHBIM HIM MpOMKHBAIOULIe C HHM B OHO KBap- 
THpe, MOJWKHbI Npolita sKcTpeHHy10 Npodustaxtixy. [locse 
yCTaHOBMeHHA AHarHo3a sa6oeBaHuA Mo YKa3aHHIO Bpata 
HM JLOJDOKHB! ObITh CLeTaHbl COOTBETCTBYIONIMe MpewoxpaHu- 
TCIbHbIe MPHBABKH. 

IIpn yxone 3a SOObHBIM, He NMpeNcTaBIAIOIWHM ONnacHo- 
CTH WIA OKpyKaloulHx, He TpeOyeTCA MPpHMeHATb ONHCAHHbIe 
BLIIe MeDEI 3aULHTb. B 3TOM cayyae Mo OTMpaBKH OoVb- 
HOTO B GOJIbHHILY OCYINeCTBIAIOT OOLIWHbIe CAHHTAPHO-rHurve- 
HHWeCKHe MePOMPHATHA. 

Oco6eHHo TULATeIbHO HYXKHO CACMHTH 3a TeM, ITOOHI! B 
MOMeLWIeCHHH, Tle Haxo,HTcaA SOOAbHOM, He OblIO HaACeKOMHIX, 
KellleH H PpbI3yHOB. 

Jina 2BakyauHH WHMeKUMOHHBIX OObHBIX MOryT 6ObITb HC- 
NONb3OBAHbI MAaIMHbI CKOPOH MOMOLLM, CMelHaIbHO BbIAe- 
JleHHBEIe W WpUucnocoGMeHHbIe WIA STOM NeW aBTOOYCHI, TPOu- 
nefi6ychi, a Takx%Ke rpy3opble MalMHE. JloOoh Bua TpaHc- 
nopTa. Ha KOTOPOM MepeBO3HJIM SOMbHBIX, AOJKEH ObITh Mpo- 
We3HHHIULMpPOBaH; NesHHPeKUMIO MPOBOAAT HeMOCcpeACTBeEHHO 
Ha TeppuTopuy OorbHuuB. Jlioqu, conpopomapmine Oovb- 
HbIX KOHTAPHO3HbIMH 3a6QNlIeBAHHAMH, MOJOKHEI MpOATH MOoN- 
HyIO CaHuTapHylo o6paboTKy c AesuHpekuueh Seba, ofex- 
bl Ww OOYBH. 

VintbekuHOHHBIX OOJbHBIX HYKHO TOCIHTATIH3HPOBaTb B 
eveOHble YAYPEKMeCHHA, PACMONOMReHHbIe B Mpekewax ouara * 
gapaxkenua HH BOIH3n Hero. Ecuu Ha TeppuTopHu ouara 
gapaxenua (Hau BOIM3H Hero) HeT JeyeOHBIX yapexKeHHH 
WI Ke HX HeOCTAaTOUHO, MOMKeT ObITh paspellieHa sBakya- 
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MUA HHDEKUMOHADIX GObHBIX B GONbHHAIb, PacnmooKeHHble 
3a IpelelaMa OYwara 3apaxkeHua (B HeKOTOPHIX cayuaax a- 
*Ke B cOCceqHHe ropoga). | 

IIpH 9Bakyaluv HHQeKUMOHHbIX OOJIbHBIX 8a TpeAeibl 
Ouara 3apaxKeHUA YCTAHABIHBAIOT cCilellWaIbHble MapllpyThl, 
MO KOTOPBIM JOJDKeH CeQOBaTb TPaHCNOpT C OOMbHbIMH. 
Ha rpanuue ovara 3apaxKeHHA AOUMKHE ObITb pasBepHYTHI 
NNOWANKK WIA De3HHPeKUHH CaHHTapHoro § TpaHcnoptTa, 
BbIXOLALerO H3 O4ara. Jluua, COMpoBOx alone OOVIbHBIX, 
OG6ecneyHBaOTCA CHellHabHOH ofexK DOH WH BesnHpeKWHOH- 

- HbIMH CpeACTBaMH. 

Ecam B OYWare 3apaxKeHHA NOABHNCh OO/IbHBIE YyMOH 
xoepo HH HaTypaJIbHOH ocnoH, TO, YTOObI HCKIIOUTb 
MaJieHlyio BOSMOXKHOCTh paciipocTpaHeHHA STHX 3a0ovIeBa- 
HHH, HHDCKUMOHHbIe OOVbHHILL pasBepTHBaloT Hemocpel- 
CTBEHHO B Mpefentax o¥ara aapaxKeHuaA Ha Oase Apyrux ue- 
ueOHbIX yupekeHui. OBakyallua GOJIbHEIX 4yYMOH, xoepok 
WH HaTypaJIbHOH OCHO B OOADHHU, pacnoOKeHHble BHE 
oUara 3apaxKeHHA, MOMyCKaeTCAH TOIbKO B UCKIOUHTCIbHBIX 
Cy4aAx. 


2, CANHTAPHAA OBPABOTKA HM JE3SHHOEKUHA 


CanutapHas o6padotKa npoBoguTcaA na Toro, 4TOOR 
YUaluTb HH O6€3BpeLHTb GO/eSHETBOPHbIe MHKPOObI HM TOK- 
CHHbI, MonlaBlive Ha Teo 4yenoBeka. Jina mpoBeyeHua ca- 
HuTapHOH OGpaGoTKH HCMOMb3yloTCA Topsyad BOA, MbIVIO u 
AeSHHDUUNPylollve pacTBOpH, 

_ Tox xesundekuueh noHuMaloT yHuuTOKeHve Goe3ue- 
TBOPHBIX MHKPOOOB uw paspyllieHHe TOKCHHOB, NOMaBUIHX Ha 
olexLy, OOyBb, AMYLICCTBO, Pa3JIHM4Hble COOpy2xKeHHA HM MCCT- 
HocTb. Jle3suHeKWUA NPOBOAUTCA c TMIOMOLIbIO XHMHYCCKHX 
H @u3N4eCKHX cmoco6o0B Ip WIKPOKOM HCMOb30BaHHH Tex- 
HHYeCKHX cpegcTB. IIpH xHMM4eCcKHX cNOcoOax MpHMeHAIOT 
We3WHDULApyIowwe BellecTBa; MPH PUSHYeECKHX cMocobax — 

,  Fopsyylo BOY, ap, pacTBOpHTeH, YbTPapuoeroBhie .1y4H. 

CauutapHaa o6pa6oTKka w gesHHdekIHA MOryT BBITION- 
HATbCA YACTHYHO WI B MOJIHOM OObeMe HW COOTBETCTBCHHO 
Nospa3sqealoTcA Ha YaCTHYHYIO H NOHy. Opranusalna u 
IIpOBeyeHHe MOHOH CaHuTapHoOK O6paboTKH A WesHHpeKunH 
onexin, Oeibai uw O6yYBH OCYHIECTBIAIOTCA TropomcKOH 
(paHOHHOH) cayx6oh caHuTapHoH o6pa6oTKH Jose HU 
o6e33apaxKHBaHHA OfexK Db. UacTHuHylo CaHHTapHylo OOpa- 
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G6oTky HaceseHHe MpoBOAUT CAMOCTOATe/bHO, HeEMe/JIeCHHO 
nocsie NMopaxkeHHA OakTepHabHbIMH CpeACTBaMH. 

Tlopsqok HW NpHeMbI 4YacTHYHOM CaHuTapHonH obpaborTKH. 
Buavase WeTKOH WIM BeEHHKOM MPOH3BOAAT MeXaHHyeCKyIO 
WHCTKY Win OOMeTaHHe ofexKab u oOyBu (puc. 33,a); po- 





Puce. 33. [Ipuempi uactuuHoh canntapHon o6padorkn: 
a— o6mMeTaHHe OfexKOB wu OOYBH UleTKOH wu BEHHKOM; 6 — O6pa- 
60TKa MpPOTHBOra3a Ae3HHDALUPYIOWLHM PpaCcTBOPOM; @ —— BLITPAXHBaHHe 
OAeKAB, 2 — o6pa6oTKa OTKPbITKIX y¥YacTKOB Tedla 
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THBOrasOBy!O CYMKy (MpeABapHTebHO BHIHYB a3 Hee KOpO- 
Ky) BbITPAXHBaloT, a MpOTHBOrasOBylO KOpoOKy U JIMeByW 
yacTp oOGpa6aTHBaloT  eSHH@HILMPyIOIHM pacTBOPOM 
(puc. 33,6). SaTeM, He CHHMaa MIPOTHBOra3a, HYKHO CHAT 
HW TULATeIbHO BRITPAXHYTb Oey, CTaB CMHHOM K BeTpy 
(pac. 33,6), CHOBa BhIYHCTHTb ee BeCHHKOM JI WeTKOH u 
HajeTb. [lpu cHAMaHUM uM HadeBaHHH OJ@KIL HeoOxo,MMO 
CJIQHTb, YTOOL] OTKPLITHIe yUacTKu Tela He COMPHKaCaJIHCb 
C Hapy2KHOH NOBepXHOCTbIO OLe@xKLH.. 
flocze STOrO OTKPHITHIe yuacTKu Tela OOpa6oTaTb Ze- 
.  83HH®uUMpyioulMM pacTrBopom. B KayecTBe TakKHX paCTBOPOB 
MOXKHO HCIOJb3OBaTb MKHAKOCTb H3 UHAMBAAyaIbHOMO Mpo- 
THBOXHMHYeCKOrO MakeTa HIM 2% pacTBOp XJlOpaMHHa B 
Bone (pic. 33,2). 

Hacesenve, Haxogallleeca B O4are 3apaKeHHA, He3aBli- 
CHMO OT IPHM@HABLIMXCH CpeACTB 3allluTH WH NpOBeweHHA 4a- 
CTMYHOH caHHTapHOl oGpaOoTKu, B OOs3aTeIbHOM nopsaAAKe 
WOM2KHO Npolitn moHylo caHHTapHy1o OOpaoboTky ¢ Ae3HH- 
bekunei Gerba, ofexKAbI uw O6yBH. IlomHyio CcaHuTapHyto 
O6padoTky MpoOxoOAAT Tak2Ke JIMYHbIA COCTaB BCex POpMHpo- 
paHui MIIBO u rpamfaHe, MpHBeKaBIIMecd K BbITIOIHC- 
HUIO KaikKux-1Hu60 paOoT B O4are 3apaxKeHHA. 

TlonHaa canutapHan o6pa6oTka miofeH wu Obe33apaxKH- 
BaHHe HX OeKAbI NPOMSBOAHTCA Ha CTAallMOHAPHbIX OOMBI- 
BOUHBIX myHKTax (COI), B caHHTapHbIx MpOMycKHAKax, a 
TakxKe B CielivanbHO OOOpyAOBaHHbIX OaHAX, OCHALeHHbIX 
CTaIlMOHaPHbIMH HTH MOQBHXKHbIMH Je3HH@CKUMOHHEIMH yC- 
TaHOBKaMH. 

IIpu nowHol caHuTapHow oOpaOoTKe Npou3sBosAT o6e33a- 
paxKHBaHHe OTKPbITbIX YYaCTKOB Telia Ae3HHPHUMPYIOUAM 
pacTBOpOM H OOMbIBaHHe BCero Tea ropaye BOZOK C MbI- 
JIOM. OHOBpeMeHHO c STHM OCyIeCcTBIAeTCA NOJIHaA e- 
sunekina Oeiba, ofeKAb wu OOysu. I[lopanok qelicTBuu 
MpH MpoxXoKZeHHM NOHO cawuTapHO oOpaOoTKH yKa3aH 
HWKe, | 

Buayase Bcex MpHOnIBLUIAX JlOLeH HallpaBsiaioT Ha rpaA3- 
HYIO MOJIOBHHY, Te Meped BXOXOM B pa3feBabHOe OTWee- 
HH@ OHH CHMMAIOT H CKJIabIBalOT Ha HAaCTHJIbI BePXHIO!O 
oexmy, POOBHHIe yOophi 4, eC OHa Oba, 3allMTHYyto 

- OfexKIY; OGyBb MpOTUpaloT AesHHPUMUMPyIOUlM PacTBOpOM. 
Ilocie STOTO JIOLH TepexoAAT B PaseBaIbHOe OTeJICHHE, 
rie CHUMaIOT MpoTuBoras (HIM SallHTHy!0 MAaCcKy), OfexKAy 
H HMKHee 6erbe; pyKH Jo WoKTeH, AHO uw Welo OOpadaTH- 
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faloT TAMIIOHAMH, CMOFeHHNMA B 2% pacTBOpe x70paMaHna, 
TombKo ocwe STOPO JOAe HalpaBAAIOT B OOMBIBOUHOR OT- 
Zevenve, Mle OHH NOYYalOT MBO HW MOYaIKY 43 MankKoro 
MatTepHasla Hn BeTOLIH. 

OKOIO KaxOH AyWIeBOH CeTKH OAHOBpeMeHHO MOryT 
OOMbIBaTbCA Ba YeTOBeKka. OGMbIBaHve CJleqyeT MpOu3BoO- 
AHTb B ONpeeeHHOH MocmeqoBaTebHocTH. B mepByio ou4e- 
Ppeb TUaTeIbHO (HECKOJIbKO pa3) MOIOT PYKH, 3aTeM rovlo- 
BY, AHIO wu Welo, ONOMaCKHBaACb Mocwle KamKAOTO HaMbIVIH- 
BaHHA YHACTOH BOON. TombKo ocie sTOrTOo nepexogatT K o6- 
MbIBaHHIO Bcero Tela. Oco6eHHO TULaTeIbHO CleqyeT HaMbI- 
JIMBaTb H MpPOMbIBaTb BOJOCAHbIe NOKpoBHI. [locne Kamyoro 
HaMbIJIMBaHHA TeIO Halo ONOJIOCHYTb YHNCTOH BOON. 

Bech HK OOMbIBaHHA NO AyWem Npodommaerca mpu- 
MepHo 15—20 muH, 3a 2TO BpeMaA Geube, OeKTa uw OOYBb 
QOJKHI ObITh NPpOAesHHHUHPOBAHbI, Jina sToro oOcyKH- 
BalOllHH Mepcoval (OMeTHIM B 3aULHTHYIO OJex Ay HW OpOTH- 
Bora3) cOOupaeT CHATYIO OfexK Ay WH Apyrve Bellu, ocTas- 
Ji@HHbIe B Pa3sLeBaJIbHOK, NPHBASbIBaeT K HMM OMPKH, cKla- 
AbIBaeT B MCILKH H MWepeHOcHT K AesuHdeKHOHHEIM yctTa- 
HOBKaM (KaMepaM),. 

B Tex cjlyuadx, Kora ofexKAa, Geibe u OOYBb 3apame. 
Hbl CHOPOBbIMH (OPMaMu MUKpOOOB, WHK O6e33apaxKuBa- 
HHA NpOWOIKaeTCA 3HAYHTCJIbHO JOvIbIUe, YeM OOMBIBKa JIIO- 
Mei. OTO BbIZbIBaeT HEOOXOAUMOCTh MpelycMoTperb pH op- 
TaH3allwu MONHOH CaHHTapHokw oOpaboTKu HamH4He Jonou- 
HHT@JIbHbIX NOMeCLICHHH WWI OMKHDAHHA WY OLeBaHHA. 

Mouatku MW BeTOWb Mocwe MCMOIbsOBaHuA O6e33apaxKu- 
BaloTCA KMINAYeCHHEM, 

IIpH mpoBegzeHuu NOHO caHuTapHok oOpa6orKu B KOM- 
MYH@JIbHbIX KBapTHpax (pH Hau BaHHOK HW Ayla) Mo- 
Paa0K OOMbIBAHHA OCTaeTCA TOT *Ke. CHATHIE 3aparKeHHble 
Oellbe, OOYBb H OFeKAY NO OOMbIBAaHHA HeOOXOAHMO cJIO- 
*KHTb B IWIOTHDIH MeLUOK, a TOCIe OOMbBIBaHHA HafeTb 4H- 
cTOe Oebe, ofexK Ay u oOyBb, Melok c 3apaxeHHOH onex- 
MOH Hato ClaTb AIA Me3HHeKUHH Ha CTAHWMIO Jera3zaluu 
onekan (CJTO), 


3. JESHH®EKHHA TEPPHTOPHH, COOPY)KEHHA HK 
TPAHCNOPTA 


Hlesuuekyua TeEppHTOpHH, CoOpyxKeHHH HW TpaHcnopta B * 
ouare 3apaxKeHHA OCYIeCTBIAeTcH dopMHpoBaHHAMH 
MIIBO — cuaamu u CpeacTBaMH CJlyKObI 06e33apaxKHBaHHA 
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TeppHTOpHH HU COoOpyxKeHHH. Jle3suudekuHio KHVIbIX NOMeLLe- 

HHH, JI@CTHHUHBIX KJI€TOK H KOPHAOPOB XKHJIbIX QOMOB, a TaK- 

Ke MpeAMeTOB AOMAIUHeNO OOHXOMa MOFyT MpOBOAUTb CaMH 

YKHJIbIUBI. 

Zilia SToro MCMOMb3yIOTCA PasIMUHbIe AesuHduuupyio- 

IkHe BeUCCTBa: XJIOPHaA H3BECTb, ABETPETHOCHOBHAaA COJIb 

rHMOXMOpHTa KaJIbUMA, XJOPAaMHHbl, AHXMOPAaMHHbI, XKWIOp4- 

CTbIH CyJIbpypHl, QIKHH H CepHHCTHI HaTp, AH30, HadTa-~ 

M301, MPOPpMaJIHH H HeKOTOpble Apyrue. 

XAOpHad H3BECTh — ChINyYHH MOpowlOK Genoro HaM CHer- 

Ka KeJITOBaTOrO UBeta C 3anaxom xJiopa. B Boge pacrTso- 

pxeTCa m10xo, C OOpa3s0BaHHveM OCayKa HW MYTH. XMOPHAaA H3- 

BecTb OOecliBeuuBaeT H Pa3spylllaeT TKaHM, NOpTuTr oO6yBb, 

BbIZbIBaeT PXKABJICHHE MCTAJIOB. STH CBOLCTBa XJIOPHOH H3- 
- BecTH Tpe6yloT OCTOpoxHOrO O6paujenua c Hel. Tipu xpa- 
HeHHH OHa HeCTOHKa, OCOGeHHO B OTKPbITOM Bue, H ObICTPO 
TepsxeT CBOH KesHHMHUNpyloulMe CBOKCTBA. 

AJIOPHY!0 H3BECTb HCIOJIb3YIOT TObKO B Telloe BpeMaA 
roma (He HHxKe +5°) Bp Buge 10—20% BogHEIx pacTBopos, 
Ha3bIBae€MbIX «<XJIOPHOH3BECTKOBLIM MOJIOKOM»>, 1 B Be oc- 
BeTJICHHBIX PaCTBOPOB pa3IHYHOH KOHUeHTpalHH. 10% 
XJIOPHOH3BECTKOBOeG MOVIOKO_ IIPHM@HSHIOT JIA We3svHbekuuH 
HapyKHbIX NOBEPXHOCTeH 3aHHi H CoopyxkeHui. Jia mpu- 
roToBJieHia 10% xJIOpHOH3BeCTKOBOrO MovIOoKa Oepyr | Ke 
CYXOH XJIOPHOH H3BeCTH HM paCTBOPAIOT B BeApe BOLI. 

20% XJIOPHOHSBECTKOBOe MOJIOKO IIpHMeHSIOT AIA Je- 
sHHpekuwH MecTHocTH. Jina mpHroroBeHug 20% xaopuo- 
H3BECTKOBOrO MOIOKa B Bespe BObI pacTBopAloT 2 xr cy- 
XOH XJIOPHOH H3BeCTH. 

Alin We3svHeKUuH MeCCTHOCTH IpYMeHAIOT TakxKe cyxy1o 
XJIOPHY!O H3BeECTb C NOCIeLyloWleH NowMBKOH BOON. 

OcBeTJIeHHble PaCTBOPhl XJOPHOH UsBeCTH HCMOMb3yIOT 
JIA ACSHHPCKUMH AKHJIBIX H CYKeOHBIX NOMeuleHHH (0,2— 
0,5% pacTBOphl), *XeseSHOMOPOKHIX BArOHOB MU NOMeULeHHH 
AJA MAUBOTHBIX (2—5% pacTBOpH), 3apa2xKeHHbIx Hecriopo- 
BLIMH POpMaMH MHKpOOos. 

OcBeTeHHble 0,2—5% pactBopbl xIopHoli H3BecTH ro- 
TOBAT HeNOCPeACTBCHHO Tepe HX NPHMeHeEHHEM H3 OCHOB- 
Horo 10% OcBeTJIeHHOPO pacTBOpa XJIOpHOH usBecTH nyTeM 
RoOaBeHua K HeMy OllpeqeseHHoro KOMNeCTBAa Bomb. Jaa 
NPHrOTOBJI€CHHA OCHOBHOro pacTBopa Gepyt 10% xzopHoH3- 
BeECTKOBOe MOJIOKO H OTCTAHBalOT CPO BTEMHOM mecTe Jo M0J- 
Horo OcBeTaeHHaA. TlomyyenHbi mpospayHbl pacTBop ocTo- 
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POXKHO CNBAIOT H XpPAHAT BTeEMHOM MecrTe (He Gomee 5 AHel). 

BowHyio Kallully X.IOPHOK H38BeCTH, MPHroTOBJeHHy}0 My- 
TeM CMeCLIMBaHHA OLHOTO OObeMa XJOPHOH HU3BECTH C OTHHM 
O6beMOM BOJbI, IPHMeCHAIOT JIA We3sHHeKUMH TepeBAHHbIX, 
G6eTOHHBIX HU KAPMMUHBIX NOBePXHOCTeH, a TaK2Ke PC3H'HOBbIX 
M rpyOblx MeTasWIMGeCCKHX H3Ae/uu. 

J\BeTPeTHOCHOBHaA = COuIb rdnoxjopura KaJIbUnA 
(ATC-TK) to BHellHemy BHAyY HM CBOHCTBAM HalOMHHaeT 
XJIOPHYIO HBBECTb, HO B OTMMUHe OT Hee OONawaeT Oovee BbI- 
COKUM Me3HHDUUMPYIOLLNM TLencTBHeM. 

10—20% ocpeTieHHble BOZHBIe pactsoppl ATC-IK uc- 
MOVIb3yIOT JWId MesvHPekunH mMecTHOCcTH. ‘Kaluuily, NpHroros- 
J@HHYIO IyTeM TUWaTeJbHOrO CMeINMBaHuA OfHoro obbemMa 
JTC-IK ¢ gpyMa o6beMaMH BOLI, TPHMeCHAIOT WIA Tex 
Ke ele, ro u Kalluliy xTopHon weBecTH. TaK xe, Kak H 
xmopHaa u3Bectb, ALTC-IK ucnoubsyetTca TObKO B Tem0e 
BpeMA roa. 

XnopamuHp Bu T —6etble WIM CllerKa PO30BaTbIe I0- 
poliKH co cladbim 3alaxom XJIOpa. AOPOWIO PacTBOPAIOTCA 
B BOJe H He paCTBOPAIOTCA B OPraHH¥eCKUX PaCTBOPHTE.1AX. 

3% BOLHBIM pacTBOp xXOpaMYHa TIPHMeHAIOT WIA Je- 
3HHeKILHM BHYTPCHHHX %KWIbIX MOMEICHHH H MpeqMeToB 
OMalltHero O6UXOJa, 3apaxKCHHbIX HeCIOpOBbIMM opMaMu 
mMuKpo6os. 10% BORHbIH pacTBOp XJIOpaMHHa MOKHO Hc- 
MOIb3OBaTb JWIA Le3HHeKUMH NOMeLLCHHM, 3apaxKeHHbIX 
CMopoBbiIMH (bopMaMH MHKpoOoB. 

JA MpHroTOBJeHHA pacTBOpa HyKHOe KOJHYECTBO XJOp- 
AMHHa HOOaBAAIOT K BOse (HalNpHMep, JIA MpHroTOBJIeHHA 
10% pactBopa | Ke xmopaMHHa pacTBOpAIOT BY 2 BOAbI — 
IipHMepHO B OJHOM Bepe). 

Jluxnopamuns B u T— Oenble WIM CerKa KeJITOBATHIC 
KPHCTaMIbI C 3amaxoM xXopa. B Bose He PaCTBOPAIOTCH, 
XOPOIWO pacTBOPAIOTCA B ANXJOpSTaHe, YeTbIPCXXJOPHCTOM 
yrlepole M PyrHx Noso6ubIx pacrsoputetax. 10% pacTBo- 
Dbl AHXopaMula B AUXMTOpsTaHe MPHMeHAIOTCA B 3HMHEE 
BpeMA Ia KesHHpeKWHH HeOOMbINMX YUaCTKOB MeCTHOCTH, 
o6opylOBaHHA, TpancMopta ui T. 1. ; 

Jaa npwvrotopsenus 10,% pactsopa Gepyt | Ke Auxsop- 
AMHH@, BbICbINAaIOT B BeAPO, Kya HaHBaloT Y 2 AMXMOp- 
eTaHa; mocie 3TOrO CMeCh MepeMeluHBaloT B TeueHHe | 
10—15 muu. 

XOpHcTh CyIbpypHA — TaKelan MWUKOCTb 3eJ1eHOBAa- 
TOTO WKH KOPHUHeBOTO IlBeTa. CHJIbHO AbIMHT Ha BOBILYXe, 
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OCO6@HHO JIETOM, TaK KaK JlefKo uemapsetcs. OOsamaet 
pe3KHM pa3ipaxKalolulMM 3ailaXOM HM BbISbIBaecT Kaleb H 
cne3oreueHue. Kanu XMOpHcToro Cyiibtbypuiia, Monadan wa 
KOXKY YWeOBeKA, BbISbIBAIOT CHWJIbHbIe OKOPH. XopucTHA 
cyibypHl paspylulaeT TKaHH H o6yBb. B Boge He pacTBo- 
paeTCH, XOPOWO pacTBOpHeTCA B WUxMOpsTane HM APyrHx Op- 
raHHuecKHX pacTBOpUTeAx. OnaceH B OOpallleHHu. 

50% pacTBOpbl XJOpHCTONO cyibbyplaia B AMXOpsTaHe 
TIPHMCHAIOTCA B 3HMHee BPeMA AIA esHHeKUHH MeCTHOCTH. 

J\uxn0peTan, HCMONb3yeMbIM DJIA MPHrOTOBJeHHA paoo- 
UX PaCTBOPOB AHXTOPaMHHOB HW XJIOPHCTOTO cybpypwla, 
mpemkcrapiaeT coOoh mpospauHny!o CilerKa 3e1eHOBAaTYIO KU I- 
KOCTb C IipHTOpHbIM 3amaxoM. B Boge pacTBOpseTcA MVTOXO, 
oblanaer pa3ipaxaloulum ekKcTBueM; MpH momayaHvu 
BHYTPpb MOXKET BbISBATb TAKEMOC OTPABeHHe. 

Enkuh Hatp (KaycTHuecKas cona) mpemcTaBiaeT codon 
Semple KYCKH WIM MeJIKHe YelIyHKH. Xopowlo pacTBopsercs 
B pode, KoHIeHTPHpOBaHHble pacTBOpLI paspyllaioT TkKaHu 
HW OOYBb, pasbpewalor KOKY WeOBeKa. 

IipuMenserca B BHT 10% BodHOTO pacTBOpa AJA We 
aMHeKUU M@CTHOCTH, 3apa2KeHHOH TOKCHHAMH, Mp TeM- 
lepaType OT —5° 4 BBIILIe. 

CepxHucTbla HaTp MpecTaBlAeT co6oH TBepAylo. Maccy 
CepOBaTO-2KeJTOMO WIN CepOBaTO-KOPHYHeBOTO upetTa. Xo- 
polio pacTBOpAeTcA B BOZe H He PacTBOPACTCH B opraHHue- 
CKHX PacTBOpHTeIAX (AMXOpsTaHe H mp.). Bomubie pactTBo- 
pbl C€PHHCTONO HaTpa paspylllaioT OFeMAY, OO6YBb H BbI3bI- 
BaloT NopaxkKeHle KOKA YeJOBeKAa. 

TIpumMensetca B Bue 10% BogHoro pacTBOpa AWA Re3HH- 
(eKUMH MeCTHOCTH, 3apa2KeHHOM TOKCHHAMH, NpH TeMTicpa- 
Type or —5S° x BbIllle. 

Jlu3zon — KpacHo-Gypaa MacCIAHHCTad MKHAKOCTh C He- 
MipHATHBIM 3alaXOM, JIeMKO PaCTBOPHMas B BOLE. 5% pact- 
BOP JIM301a B BOMe MCHOUb3yIOT AIA nesvupekwnu ob6yBH, 
KOMKAHBIX H PC3HHOBbIX H3eMH, 3apaKeHHbIX HeCHOPO- 
BLIMH (OPpMaMH MHKpoOos. 

5% ropsyve BOZHbIC PaCTBOPb! JIM30N1a HCHOIb3yIOT AIA 
meguHdekilww NoMelieHHi uw MeOesH (KpoMe MoMpoBaHHou 
H MOKPbITOH WaKOM). 3% paCTBOpP AH30/1a MOIKHO ynoTpeb- 
.  WaTb qian me3snuuHcekuuu Seba (3aMauHBad ero B TeYeHHe 

omHOrO 4aca). 

Hadranu3on npumeHsetca B Bue 5—10% BOMHEIX pa- 
CTBOPOB AIA TeX Ke Week, YTO H JIM3OM. 
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Popmaaun (35—40% pacrsop popMaabzeruaa B Bowe )—~ 
NpOspaunad OecUBeTHAA AKHKOCTh c pe3KHM 3aMaxoM, Pop- 
Ma@JIHH BbISbIBACT PasApameHwe a3 HW AbIXaTe/bHbIx nyTeli; 
BAbIXaHHe NapOB MOpMaJIHHa OMaCHO H MOMKET BbI3BAaTb OT- 
paBlenve. IlpumMensetca B Bude 1—10% pacrsopos B BOLE 
ANA ACsHHPeKUHH MOMeLCHHH, OLexKAbI UH MATKUX JOMau- 
HUX BelileH, 3apaxKeHHbIX HECNOPOBLIMA POpMamy MHKpo- 
Gos. 

IpPexTHBybim cpekcTBoM Jia We3svHPeKWUN Pa3IMU4HBIX 
OObEKTOB, 3apa2xKeHHbIxX CHOPOBbIMH opMaMu MuKpo6os, 
aBadetca 17—20% pacrBop opMavibyeruga, x KOTOPOMY 
HoGaBseHo 10% (no Becy) xmopamuna. Jana toro yTo6p 
NPHIOTOBHTb TakKOM pacTBOp, Hao cTaHapTubili pacTBop 
opMaHHa (TO ecTs 35—40% pacrBop doomaspaerula B 
Bowe) pa3sBecTH BORO B COOTHOUWeHHH 1: | (OHH O6bemM 
CTaHAapTHOrO pacTBOpa WM OMH OObeEM BOM); 3aTeM K Ta- 
KOMY pasOaBleHHOMy pacTBOpy A06aBHTb XAOpaMHH U3 
pacueta Ha | «2 pactBopa 100 2 xopamuua. 


B kauectbe TEXHMYeCKHX cCpeACTB Aid We3HHPeKUHH (op- 
MHpoBaHua MIIBO ucnoub3yior pasaH4Hble Mera3allHoHHHe 
MallHHbl HW IIpHOOpbl; KpOMe Toro, MOryT NPHMeHATHCA pa3- 
JIMYHbIC ~MallHHbl KOMMYH@JIbHOH TeXHHKH, AOPOXKHOTO X0- 
3AHCTBA WM Apyrue. [pynnbl caMosalluTbI AVIA STHX 2Ke LENE 
HMCIOT CHTO-HOCHJIKH, THAPONYIbTbl, KHCTH, Me@TJbI, ONaTHT, 
Beypa. 

Alaa Resuuekuuu MectuocTtu ynorpe6usiotca npu6op 
Merazauvu MECTHOCTH, NOABeECHOH erasauvouULiii mpHoop, 
CelOIMHH BOSHMBIM AerazauvOHHbIA mpHu6op, a TakxKe CHTO- 
HCCHIKH. OTH NpHOOPhl MpeHasHayenb! WIA paOortpl c cpi- 
NYYMMH AC3HHMHUMPYIOULMMN BeleCTBAMH H MaTepHasiaMH, 
HalpHMep C CyxOH XJIOpHOH u3BecTbio. M3 MaliMH KOMMy- 
HaJIbHOH TeXHHKH JWI PaCCbINaHHA Cyxoli XJIOpHoO Uu3BeCTH 
MOryT ObITb ¢ YCIIeEXOM HCNONb30BaHbI mMecKopa3OpacbiBa- 
TeJIH. 

IIpH gesuniekuHu MeCTHOCTH, 34aHHH U coOopyxKenUi c 
NOMOWbiO AE3HHPHUMPYIOWLAX paCTBOPOB CIeLHa/bHble (11e- 
ra3auHOHHble) dopmuposaHua MIIBO ucnonp3yioT B OCHOB- 
HOM MAalllMHbl KOMMYH@IbHOM TeEXHHKH  (d10J1MBO-MOeUHBIe, 
aCCeHH3allMOHHbIe). B rpymmax caMO3alluTbl Wid 3THX KE 
Weed MPHMeCHAIOT THAPONYyJIbThI WH pasIHM4Hble MOApyyHne 8» 
CpeACcTBa. : 

B 3HMHee BPeMA AJA CHATHA BePXHerO 3apaKeHHOro 
COA OHera MOFyT WHPOKO NPHMeHATbCA CHeroyOopoudHble 
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MallHHbI, rpeliqepbl, cKpenepbl, Oymbaosepbl, CHeroouHCcTH- 
TeNH. ITH Ke MAIIMHbI, 34 MCKIIOVEHHEM CHePOOUMCTUTe- 
vied, MPHrOWHbI JIA CHATHA BepXHero 3aPaKeHHOTO VIOR 
rpyHTa. 

Jina o6pa6oTkn Ae3HHDUUNPYIOWIAMY pacTBOpaMN TDPaH- 
cnopta, o6opyaosaHua, MeOeu UH Ppa3NHUHbIX TIpewMerTos, 
BHYTPCHHHX JIOMeLICHHA MKHIbIX HW MPOH3SBONCTBEHHBIX 3/a- 
Huu dopmupoBanua MITBO wuomonp3ytot panweBble Jera3a~ 
ILMOHHBIe mpH6oppr. B rpymmax caMO3alluTbl ¢c STOH %Ke 
Il@JIbIO NPHMeHAIOT THAPONYJIbTbI C Pe3HHOBLIMN LLIaHTaMy 
HW PaciibliuTeJIAMH, a TaKKe KHMCTH MU Apyrve MOMpyu4Hble 
Ope mcTBa. 

Tlesuuekunouupe pa6oTnel B OFaTe BapaxKeHHA poBo- 
ATCA B OMpedeteHHOH ouepetHocTH. B neppylo o4epedb 
NeE3HHMDHUHPYIOT TY YWACTb TEPPHTOPHH HH HaceneHHoro 
‘NVHKTa,, KOTOpad HeoOxXOHMa IA BOCCTAHOBeHHA HOp- 
IMAJIbHOH XKH3HENEATEJIDHOCTH Yropoda (MpoxOAbl yw Mpoesabl 
TO yJIMllaM, MIouUlatiM, MBOPaM H TePPHTODHH BaKHBIX 
TIDOMBIIMJICHHBIX OOBEKTOB, JeveOHbIX YUPCKIECHHH, Mmpono- 
BOJIbCTBEHHbIX CKa0B, Mara3HHOB 4H T. 1.), a TaKKe Heo6- 
XONHMbI€ TDPaHCHopTHble cpeicrBa. Bo Bropyro oyepenb 
MIPOH3BOAAT Re3HHMeKUMIO HAPyKHbIX MOBEPXHOCTeH 30aHuH 
H COOpyXXeHHH; B TPeTbIO — 1e3HHMHLHPyIOT BHYTPeHHHe 
nomMelleHua, O6opyoBaHHe, MeGbeslb MH pa3sHUHble MpeMeThI 
WOMalllHero o6uxora. 


[IpuMenenue Toro un HHOTOo cnocoh6a eswHeKuun u 
CPOKH BHIMOIHeHHA pa6or B OYare 3apaKeHHA 3aBMCAT OT 
HaJIM4HA cH (KOJIHVeCTBa WH UMCNCHHOCTH JIM4HOTO COCcTaBA 
tbopmupoBaHni MIIBO) uw cpencTtB (komuuecTBa mnpu6o- 
pOB MW e3HHDUUMPYIOIMX BeLLeECTB), BULA MPHMeHeHHOrO 
BOSOVIHTeEIA, METCOPOJIOTHYeCKUX YCJIOBHH HW pa3sMepoB Oya~ 
ra 3apaxKenua. Ecum Bund Bos6yauTena He ycTaHOBTeH, TO 
BO BCeX CJIy4aAX Me3HHeKUMOHHbIe paooTe HeodOxomuMo 
BLITOJIHATh TAK Ke, KaK IPH 3apakeHuu cnopoBnIMu (pop- 
MaMH MHKpo6bos. 


. WlesHHekunio TePPHTOPHH Fropoya HIN Hacesennoro 
NyHKTa HawHHaloT c O6padoTKN BOPOHOK, o6pa30BaBlIUxcH 
B pe3yibTaTe MWankeHHA MU pa3spbiIBa G6akTepHvasbHbIX aBHa- 
. 6omM6 u Apyrux 6oenpunacos. B BOpoHKy HacbitaloT Cyxylo 
| XJIOPHY!O H3BeCTh (H3 pacueta 3—5 Ke na | mM”); NocTe ne- 
3HHPeCKIMH BOPOHKYy 3acbillaior semen. 
Ana 2e3snHpekiuu MecTHOCTH HU TopomcKoH TeppuTopuH 
(.10Iaqeh, HU, ABOPOB H T. 0.) B JeTHHX YCOBHAX NIpPK 
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BeTpe He Gomee 5 m/cek ynorpe6tAl0T cyXy!lO XJIOPHY!O u3- 
BeCTb C Tocwelylouleh TOTMBKOH BOnOH. Hopma pacxona 
XJOPHOH usBecTu 0,5 Ke Ha 1 m? 3apaxKenHo nuomagn; 
HOpMa BodbI 1 2z Ha | m?. 

B seTHHx YCIOBHAX MOKHO TakxKe HCIOIbsSOBaTD 10 nua 
20% pacTBOphl ABeTPeTHOCHOBHOM cOmH Tumoxmepura KaJib- 
UuA HIM 20% pacTBOpbI xXOpHOM usBecTH co CJleTyIOUMMME 
HOpMaMH pacxoya: 10% pactsop JTC-IK u 20% pacrsop 
XJIOPHOH H3BECTH HCHOMb3YIOTCA WIA Te3HHekuuu MecTHO- 
CTH, 34paKeHHOH HECNOPOBbIMH POpMaMH MHKpoOGoB HB pac- 
ueta | a ua | #?; mpu sapaxkennu cnoposbiImu dopmamy 
MUKpo6oB HOpMa pacxona 20% pacrsopa JITC-IK uan 
XJIOPHOH H3BeCTH 2 “2 pacTBopa Ha | m?. 

Ilpu sapaxkeywu MeCTHOCTH TOKCHHaMH Wiad pesuHcbeK- 
UMM TIpHMensioT TakxKe 10% BOMHbIe pacTBOpbI exKoro yu 
cepHHCTOoro HaTpa. | ’ 

TtesvuPekuuio OTKPLITOPO PpyHTa MOXKHO MPOKHBSBOANTD 
CHATHEM BePXHETO 3aPaXKeHHOTO CJIOM MPyHTa Ha WiyOuHy 
3—4 cm (pH pa6ore smonaTamu), a mpH ucnOb30BRaHUH 
MOPOKHBIX MalluH — He MeHee 7—8 cm. 

B 3umMuHee BpeMA HaHG6omee Mpocrblm cnoco6omM e3uH- 
DekUHH ABIPeTCA yaleHve BepxXHero 3apaxKeHHOrO c0n 
cHera (ynOTHeHHOrTO — Ha Tay6uHy 3—4 cm, a pbIxmoro— 
mo 20 cm). | 

CHATbI¢ TakuM O6pasoM 3apaxKeHHble YpyHT H CHer B 
aJIbHeHIIeM BbIBO3SAT 3a FOPON, Ha CilelMasbHo OTBEMeHHbIe 
NIOWUAaTKH, We NOLBepralor OKOHYATEIbHOH  e3sHHdeKUuH. 

IipH Heo6xoquMocTH ImpoNsBeCcTH WesHHeKUuIO He6OMb- 
IHX YYaCTKOB MeCTHOCTH B 3MMHHX YCJIOBHAX MO2KHO HC- 
NOJIb30BaTb 50% pacTBop xsopucToro cyabdypusa nan 10% 
PaCTBOP MUXJOPaMHHa B AUXJOPSTAaHe CoO CeRYIOWMMA HOp- 
MaMH PacCxOJla: Mp 3apaxKeHun CNOPOBbIMH (hopMaMu MHK- 
po6os 2 ” pacTBopa Ha | m? 3apaxKeHHOH NoBepxHOCTH. a 
MpH 3aNax*KeHHH HECNOPOBbIMH (bopMaMH MUukKpO6oB — 1 «” 
Ha | mM?, | . 


_Wlesundekunio Tpancnopta (Kak “wacTHYHy10, TaK HW MON. =; 
Hv) MpOw3BONAT Ha CTaHIMHAX Jlera3aliuu TPaHcIopTa 
(CJT) wi Ha ppeMeHHEIx MloulaqKax Jesundexunu Tpanc- 
mopta (BITZT). | 

IIpu uacruunoli mesuHexuuu TpaHcnopta oGesBpexKu- 
BaHH}to nowBepraiorcs TOJIBKO Te YWacTH H eTaJu Miallvy, ¢ 
KOTOPbIMH B Ipouecce paGorTb! MOCTOAHHO compuKkacaetcs 06- 
CAYKABalOWMH Tepooval (ABepu, BHYTPeHHaAa uacTb Ka6u- 
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HEI, MpHOophl ynpasienua u T. 1.). Tlostomy YacTHuHas 
nesvucbekiua He TapaHTupyeT NowHoro o6e33apaxKUBaHUA. 
UacTuuHylo e3sHHeKUMIO MpOusBONMT COCIYKUB alollun 
MepcoHal MaliMHbl, TpaMBas, aBToOyca HM Apyroro Bula 
TpaHciropra. 

IIpn nepso 2ke BO3MOX%KHOCTH AOMKHA ObITh OpraHH30- 
Bata MosHaad MesuHpekuuA TpaHciopta, 3akoualollaica B 
o6e33apaxKuBaHwu BCeX MOBepXHOCTeli H WaCTeCH MAalIIMHBI 
(TIPeNBaPUTebHO OUMMEHHEIX OT Tpx#3H). Ilpu sapaxkenuy 
CIOpOBLIMU (OpMaMH MVKPSOOB Ain esvHdeKUHH TPaHC- 
nopra ynotpe6isioT 10% pacTBop xXJlopaMuHa B 17—20% 
pacTBope PopMaJiblenua, MPH sapavKeHHH HeCIOPOBbIMH 
(bopMaMu MOryT ObITb HCMONb3OBaHEI 3% PaCTBOPbI X.TOP- 
aMuHos, 2—5% ocBeTJIeHHble PacTBOPb! XJOPHOH U3BECTH, 
10% pactsoppi dbopMamuHa, 5% pacTBopEl JIMBOa HIM 
HadTaiHsoa, a B 34MHee Bpema — 10% pactBop AuxJ0p- 
aMHHa B JHXJIOpsTaHe. | | 

3apaxKenuble MoBepxHocTu oOpadaTbiBaior MyTeM pa3- 
OpbisruBaHHA De3svHPuUMpPyIOuUX pacTBOPOB MIM TILATeJIb- 
HbIM OOTHPAHHeM IkeTKAMH, TPATKAaMH, BeTOMIbIO, CMOUCHHHI- 
MH B 3THX pacTBOpax. - 

MerasmmueckHe “wacTH peKOMeHAyeTCaA CMadHBaTb cler- 
Ka, a Iles, Wasbl, epeBAHHble “YaCTH, KOMKaHylO HU TKaHe- 
ByIO OOuBKY — Sovee OOnbHO. UTo6hl u36exKaTb NOAMBICHUA 
pKaBUHHBI, Yepes MoITOpa-4Ba Yaca NOCMe OKVHYAHHA We- 
3HHeKIMH HeEOOXOAHMO NOWHCTUTh H CMa3aTb MeTaJIMUe- 
cKHe "aCTH WU eTasu, a WepeByHHble H Wpyrue wacTH—TiUla- 
TeIbHO IIpoTepeTh CYXHMHU TPANKAMH y BeTOLL! bio. 

HapyXXHble MoBepXHOcTH 3aHHH HU COOpyKeHHH We3HH- 
(pHILAPYIOT OGPLISTuBAaHWeM HX MesvHUIMpyIOWMMH pacT- 
popamu. Jia 3TOTO HCMOUb3y!IOT MOTMBO-MOCYHBIC §=MaLuMHbl 
(cHaGKeHHble CieUHaIbHbIMH WTaHTaMH ¢ PacrblLIHTevs- 
Mu), PaHilepble JerasaMOuHble MpwOopbl, PUAPOMyIbTbI 
aBTroMakcbl. Jle3vHcpeKILMIO HAYHHAIOT C KPbILWH HW MpOu3RO- 
mat cpepxy BHu3. MuorosTaxkKHble COOpyKeHHA, Kak TpaRn- 

- m0, o6pa6aTbIBaloT Ha sBbICOoTy 20 6 mM (IpHMepHoO Ba 
9taxKa). Boilie 3TONO YPpOBHA AeSHHPUUMPYIOT JME Te NO- 
BePXHOCTH 3/laHHli, ¢ KOTOPbIMM MOTYT COMpHKACATbCA JOAN. 

v Jaa yHuutoxkexva cmopoBbix opm MuKpobop Tp je 
3uHbeKunU 3zaHuii mpumMensioT 10% pacTBop XJIOPHOH 3- 
BecTH HIN 10% pacTBOp xXsj0paMHHa; OCYINeCTBIAIOT STO 
yTem TpexkpaTHOrO OPOlleHHa C HHTepBacIOM 15—20 Muu. 
Hopma pacxogla pw Kaxkxom opowenuu 0,3 2 Ha | M* 3a- 
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paxkeHHoH mopepxuoctu. IIpu sapaxenuu mecnoposumn 
chopMaMu MuKpOGoB ynoTpe6atoTt 0,2—0,5% ocBernenHnre 
PacTBOpbl XJOpHOH UsBecTu, 3% pacTBoppl xOpaMHHos, 
3—5% pacrBopnr deHoua, a TaKxKe 5% pactBoppr JH307a 
WIM HaptatM3ona (c HOpMol pacxona 0,5 2 Ha | m2). 

Ecau esMvHuUMpyIOulNx BeeCTB HeNOcTaTOWHO, Ha- 
PYXHbIe TOBEPXHOCTH 3aHH yw coopyxKeHuH MOKHO O6- 
MBITh CHJIbHOM CTpyeH BOTbI 43 6paHACNofToR ww NCnOb~ 
30BaTb MIA STHX Ke Wee NMOIMBO-MOeuvHbIe nu MOxapHle 
MalUHHEI, MOTOTOMTIbBI H PyGHble WORKAaPHbIe HACOCHI. 

Tlocne okowuaHua pa6or TeppuTopuio BOKPYr 3aHHK U 
COOpyxKeHHA HeOOxOMMMO TILATeIBHO Mponesnndbu ILHpOBaTb. 

Yi NesHHdeKuHH BHYTPeHHHX mNomMemleHHit QOKHIBIX H 

. CAYKEOHBIX) NPHMCHAIOT B OCHOBHOM Te xKe Le3sHHbuIEn- 
pyiourve PpacTBOpHI H Cc TeMH %Ke HOPMAMn PacxoNa, 4TO Hu 
Ia OOpa6oTKH HapyXKHbIX NoBepxHocTeh 3gaHnit. Jlesnn- 
(bekuMio Nona, CTeH, NOTONKOB u ABepef OCyLeCTBAAIOT C 
NOMOUbIO FHAPONYJbTOB, PAaHIUOBbIX Mera3sallHOHHbIX mpubo- 
POB HIM Ke MyTeM NPOTHpaHHA WIeTKAMM H TPANKAaMH, CMO- 
YCHHDIMY Ae3HHDUUMDYIOWIMM pacTBOpoM. O6pa6oTKy Ha- 
UMHAaWT c ToTOIKa. TlomelleHHa MoXKHO TakKxKe Je3HHbulH- 
PpoBaTb NapaMu copMavsbmeruna. | 

Tlesunekunto KHALIX NOMeLLEHHH, KOPHAOPORB, necTHHY- 
HbIX KJI€TOK H BC€X JOMAIUHHX Belle MoryT NpousBOAUTD 
CaMH XHJIbUBI. Tlepeq Havaom jesvHeKunu KBapTHDE B 
nepBy!o ovepeyb Halo coOpaTh omex,y, Gene, o6yBb 
Pa3sJIMUHble MATKHE BeLIH (NOMYLIKH, OeH1a, 3aHaABeECH, KOB- 
prt). Benbe uv omexay v3 XONUAaTOOyMaxKHIX TKaHelt qe 
SHHDULMPYIOT KUNAYEHHEM C COMOM HIM MeTOKOM B TeveHHe 
ABYX 4acOB B OOBMHBIX CTHpaJbHbIX Oaxax. Onexmy, o6yBb 
H BC€ MATKHe MPeRMeTH, KOTOPble HeJIb3A KUMMNATHTb, CKIa- 
ABIBaIOT B TWIOTHBIE MCIUKH HW ClawT Win Resuncexkuun Ha 
CTaHUMio AerasalHu ofexKTb. Cromopyio 4 KYXOHHYO M0cy- 
Ry oOpa6atprBawr TakxKe KuNayeHHeM B 2% BomHoM pactT- 
Bope COUH B TeyYeHHe BYX 4aCOB C MOMeHTa 3aKHMmAaHHA 
(puc. 34). , 

Ilocne kunayeHua G6enbe creqyeT BLICTHPAaTb OOBIUHHIM 
clloco6oM, a MOCyy — HeCKOJbKO pas onoOCcHyTD ropaueli 
uucTOH Bomon. Tipu sapaxeHuu HecnopoBbiIMH dopmamu ; 
MHKPOOOB KHIIA¥eHHe MpoH3BORAT 30 MHH. | 

IJocne storo npuctynalor K mesvHdekunH moMemennit 
KBaPTHPbI, 3aTe€M OOpa6aTLIBalOT KOPHAOPbI, JICCTHHIBI H 
JIECTHHYHbIE KeTKH, JLe3HHeKUHIO KOMHATHI H PyrHx. n10- 
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MelleHHA KBapTHpbl H JeCTHHUHDIX 
KleTOK HauvHaloT Cc MOTOMKAa 
(puc. 35,2); cTeHbl o6pa6aTbiBaioT 
cBepxy BHH3 (puc. 35,6). B nocier- 
HIOIO OYepeNb MeESHHPAUNPYIOT TO- 
mer (pac. 35,6) H HaxogsalllMeca B 
KBapTHpe CTOJIbI, CTYJbA¢, wKaH, 
KpoBaTH HT. 11. (PHC. 35,e). 

IKoMHaTH] u Upyrue TIOMeIIeHHS, 
a Take Me6emb e3HHPULAPyIOT 
MIpOTHPaHHeM TPANKaMH, BeTOLIbIO, 
WWeTKaMH, CMOWeHHBIMH esHHpu- 
IMpyIOWlHM paCcTBOPOM: 3% pactT- 
BOPOM XJIOPaMHHa, 0,2—0,5% oc- 
BETICHHEIM PaCTBOPOM XJIOPHOH H3- 
BecTH Hu 5% pacTBOpOM JIH30J1a 
WH HadTaiHszoa, a NpH 3apaxke- 
HHH CNOpOBLIMH (OpMaMH MHKPoO- 
60n — 10% pacTBOpoM xXJIOpHOH 
Hu3BecTH HAH 10% pacTBOpOM X.10- 
paMHHa; B NoceqHeM cJyuae o6pa6oTKa MpoH3BOAHTCA 
TpexKpaTHO C HHTepBa/laMy 15—20 MHH. 

Uepes pa uaca Nocwe OKOHYAHHA ResvHpekuHA 
TOTOJIKH, CTCHbI HW MOJIbI, 2 TAK2KE BCIO Me6eJIb HU pasJIMUHble 
mpeiMeTbl AOMallHero oOuxowa HeEOOXOLHMO TIpoTepeTb MO- 
KPbIMH TpANKaMH C MBIJIOM, BbIMBITb ropayeH BOJOH Hu Ha- 
cyxo mporepeTb. 

Boe uciombp3oBaHHble Mpv STHX padoTaxX MaTePHadIb 
(TPANKH, BeTOWb u T. M1.) Hato coOpatb H cxKeIb Ha ABope 
WIM Ha yJIHIle. | | 

Tlpu me3HHeKUHOHHDIX paOoTax HeOOxOLHMO <206.110- 
yaTp Mepsl SesonacHocTH. JIMYHbIN CocTaB cbopMHpoBaHHi 
MIIBO pa6otTaer B 3aUIHTHOH ONeKTe. Tipu mesundekiuun 
KBapTMpbl HW AOMAWIHMX BellleH HyKHO HaleTb xalat, nep- 
YaTKH, pe3sHHOBbIe camoru WM KaJOUIH, Jina 3alluTs! opra- 

. HOB AbIXaHHA CeyeT HCNOb30BaTb NPOTHBOrAa3, a NP ero 
OTCYTCTBHH — 3alHTHYIO MaCKy WIM BaTHO-MapJIeByIO TIO- 
BA3KY H MPOTHBOMbWIeBbIe OUKH. Bo spema pa6ot KaTeropr- 

, ‘eckH 3alipellaeTch KYPHTb, MHTb BOAy H IIPHHHMaTb 
MUULy. 

Tlocne OKOHUAHHA Me3vHeKUMOHHbIX padoT MHYHBIN CO- 
eras mopmupopanni MIIBO, a TakxKe HacemeHHe, MPHHi- 
Mabluee yuacTHe B TeX HH HHBIX pa6oTax mo WesHHpekuuy, 
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Puc. 35. Ipvemer mesundekuny xnn0j KOMHAatTHI: 
a4 — o6pa6oTka notonka; 6—cTeH; 6—nona: 2— meen 


B o6ssanenyiOM nOpsaIKe MPOXOMAT MOHYIO -caHuTapuyio 
oOpaoorky c Nesunpekumeli oxexaH, Serbs HW O6yBH. 


4. RESHHCEKWHA UH AEPATH3ALHA 


Moa nesMncekune nonumaioT yHuutoxKenye HaCCKOMBIX 
1 KuleWleH; NOX Leparusaunel — uctpe6.1eHHe rpbi3yHos. 
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JlesuHiceKUMIo OCYILCCTBJIAIOT C MOMOLIBIO XHMWYECKHX 
u du3znyeckux cimocobos, ‘a TakKKe BCeMH BO3MOXKHBIMH Me- 
XaHWUeCKHMH cioco6amu c HCMOMb30BaHHeM MOAPYAbIx 
CpeykcTB. 

Tipu du3svyeckoM cnocoSe MpHMeHAIOT TOpHAUHH BO3/LYX, 
BOIAHOH Map, ropauyio BOY, OFOHb. Xumuyeckuh cioco6 
ZAKMIOUAeTCA B WCHObSOBAHHM WHCEKTHILMAHBIX Mpelapary, 
U3 KOTOPHIX HaHOoubllee 3HAaYeHHe HMCIOT npenapatpl JJUT 
u rekcaxsopaHa. 

JUJLT npenctapaset co6o cepoBaToe BeULecTBO. B Bose 
He pacTBOpAeTCA, Ho XOpOllo pacTrBOpAcTeA B KePOCHHe, 
alleTOHe, YeTLIPeXXJOpuCcTOM yrviepowe H APyrHux opraHyye- 
CKHX pacTBOPHTeJAX. | 

Pexcaxnopan — G6eoe HIM cilerka CepoBaToe KpHCcTau- 
nuuecKoe BelllecTBO CO CIeWMPHYeCKHM 3allaXOM JIeceHH. 
O6namaet Temu 2%Ke CBOMCTBAMH, ITO H AAT. 

V3 JLT u rexcaxsopana roTropaT AYCTbI (MOpOLUIKH), 
QMyIbOHU (pacTBOPbI B OpraHHyeCKHx pacTBOpHTeAx), Cyc- 
‘jeu3un (BOJHbIe B3BECH), WacTbl, ABIMOBBIC WallKkv, a3po- 
30/bHyIO GyMary, CMeWHasIbHOe MbITO. 

TIpenapatet JLT u rexcaxaopana, oco6eHHO HX pacTBO- 
DEI B OPfaHHYeCKHX PpacTBOPHTEIAX, Tpe6y!loT OCTOPORHOTO 
o6palleHHd: BO BpeMA padgorTbl c HAMM He paspeliaetca Ky- 
PHTb, NHTb HW IpHHAMAaTb MMUly, padorTbl clelyeT BEINOMHATS 
B cpelcTBax 3allUTbl — 3alMTHOH MaCKe WH BaTHO-Map.1<- 
Boil NOBA3Ke VM MIPOTHBOMbWIeBbIX OUKAX, XaaTe WM KOMOH- 
He30He, NepuaTKax. Hewb3a XpaHHTb 9TH ipenapaTbl B O;- 
HOM TIOMeILeHHU C IPOAYKTAMM NMTAaHHA. 

Tipu o6Hapy2KeHH HaCeKOMBIX Ha Tee Halo HeMeWJIeH- 
HO BbIMBITbCA TeIMIOH BOOK C MbIIOM JLAT, a yaacTKu Te- 
la, MOKPbITblIe BOMOCAMH, CMa3saTb cnelUHaIbHbIMH Ma3AMu 
(unu cOpHTb BOJOCHI). Ecru Ha Tene OOHAPyXKeHbI MpHco- 
CaBIIMecd KJICIIH, TO HYKHO Heme WeHHO o6paTuTbea 3a 
OMOUIbIO K M@NHUHHCKUM paOoTHHKaM. 


Ja yHWYTOXRKeHHA HaCeKOMBIX Ha Tee 2KHBOTHHIX BO- 

_ JIOCHCTbI€ MOKPOBbI WIM WePCTb rocprmaior nopourkom JLUIT. 
Tlesuncekunio 6eba HW OLC*K [bl IIpOH3BOLAT B mesnuHdek- 
LMOHHEIx KkaMepax. Jima yHudTORKeHNA HaCeKOMBIX, MOA'B'B- 
IMXCH B Me6eJIK, KPOBATAX, MOCTC/IBHbIX pHa A. 1exKHOCTAX, 
6ebe H OlenkKe, MOMKHO PacNbWIATb AYCT TLILT c momolllbio 
CHeMHabHEIX PacrblIvTereH. Emme 6o1ee mpocto parciIble~- 
HHe MpOW3BOLUTb PY4HbIM cnoco6om. Jaa sToro TycT TAT 
HacbialoT B MapTCBbIH MCLIONCK, 3 KOTOPOrO NOPOUIOK 
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PaBHOMepHO pacchInalr Ha NOBEPXHOCTH mpemmMeta wan 
TKAHH, 3€paKeHHbIx HACe@KOMBIMH. as nonnot o6pa6orku 
OAHOPO KOMIMI€KTa GeJIbA, OeKIN Y MOCTCJBHEIX npmHan- 
wexHocret c ONHOM KpoBaTu Tpe6yerca 120—150 2 10% 
nycta JLT. 

MoxHo TakxKe yuuuromats HaceKOMBIX TPH mnoMonIy 
KANAYCHUA XTOTYATOOYMaKHOrO bea ON@KIb, 3apaxen- 
HBIX HAaC€KOMBIMH, HIM %Ke 3aMaqMBaHuey Geba B [—29% 
omyipcuu JUIT (wa 5—20 mun.). 

Uro6sr yuuyroxuts, HaceKOMBIX H Kelle. NOMBUBIIUXCA 
B XKHJIBIX MOMELICHHAX, NPHMeHsIOT Ayctht JIT wu rexca- 
xXJIOpaHa. ITH mpenaparsr PacHbLIMBaloT NO TOBePXHOCTH 
CTeH, NOJla, MeOenH, Tpemmetos MoMaltHero o6uxona. Oco. 
OeHHO TIMaTeNBHO Hao oOpa6oTaTh wenn MAMHTych. Jina 
TaKOH 7esHHCeKILNY Tpe6yetca I—1,5 2 aycta wa 1 ?. 

BuytTpu nomemenuit WeTaIoulux HaCeKOMBIX (MYX, MOCKH- 
TOB, KOM@POB) YHHUTORKAaOT Ta1oKe NYT€M CKUTAaHHA B 
KOMHAaTe a3pos0IbHOH 6ymaru. JIna storo wepes KOMHAaTy 
(TO mMaronasn) NPOTATHBaIOT TPOBOIOKY Ha BBbICOTe 
1,5—2 m oT noma: aucth OyMarH C NOMOULIbIO KPIOUKOB pa3- 
BeMIMBaloT Ha MPOBOIOKe H 3axKuTatoT. Tocre cropaHua 6Bby- 
MarH MOMelleHHe 3aKDEIBaloT wa 1 yac y 3aTeM MpoBerpu- 
BaloT. IIpu stom Heo6xonumo cOO0NaTb Mepbl nomxKapHoli 
GesonacHocru ( yOpaTh 43-10 mpoBonoKy MArKHe HW JerKo- 
3aroparollMeca mpenmMerthr uv Me6eIb, Ha TOy nog TIDOBOVIO- 
KOH NONOKUTS AHCTEI Kelesa wy NIPOTHBHH C MecKoM 4 
T. W1.). | 

YOuTEIX HaCeKOMEIX H Kellen CeLyeT coOpath Ha xKe- 
N€SHBIM COBOK WH JINCT, BEMHeCTH Ha ABOpD WIM yruLy uv 
COKE, 7 

7.18 Toro uTo6bI HaceKoMble He 3aJleTAIH B RKWILIC 
ApyrHe MOMeIMeHHA, PEKOMEHLyeTCH 3alluMaTE OKHa Meu- 
KOH CeTKOH WIM Mapel. OxHa xKHABIX NOMeLUIPHHA XOpouio 
SaBCIUMBaTbh MaDJIeH, CMOYeHHOR aMyECHed AQT ua rex- 
CaxJlOpaHa; STOH Ke amMywEcuels PeKOMeHAyetca o6pabarTpi- 
BaTb HaPYKHbI€ NOBEPXHOCTH CTeH OKO.IO. oKOH H mBepeh, » 
PaMBI yw NOBepXHocTH zBepelt. 

Uto6pl mpexynpenutp MPOHHKHOBeHHe Kelle B xKUAbIE 
NOMCULGHHA, PEKOMeHAyeTca Mon (Ha IWMpHHy 20 50 cm or Cz 
CTCHBI) WH HYDKHIOIO YacTb cTeH (1pHMepHo Ha 1,5—2 a ot 
nota) o6pabaTbipatrn (TIPOMBIBaTb) BORHbIMy B3BECAMH rek- 
CaxOpanHa H3 pacueta 3—4,5 e Mpenapata Ha | «#2 o6pa- 
6aTbIBaeMoit TNOBEPXHOCTH. | 
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CKonjeHva HaCeKOMbIX H KJiellieH Ha TEpPHTOPHH OPO 
la WIM HaceJleHHOrTo. NyHKTa yHWUTORAIOTCA POpMUPOBa- 
nummu MIIBO, mesHHpeKUHOHHbIMH CTAHIULUMAMH, DesuHdek- 
IMOHHBIMH OTAeeCHHAMH CaHUTaDPHO-SIIVLeMHOJOTHYeCKHX 
CTaHUMH; pH 9TOM HCHOJIbSYIOTCA XHMHYOCCKHE BeLLeCcTBA, 
MallHHbl u mpHOopnl. Jia Npopesenua e@3HHCEKIHH B OOJIb- 
UIMX Macilira6ax (lIpu 3apaxkeHuu OOJbIIX naoujazet) 
MOryT ObITb HCMO/Ib3OBAaHbI CaMOJI€Tb! WH BepTOJeTbl, Ha 
KOTOPbIX yCTaHaBJIMBaeTCcH cneuMaibHaa annapatypa. B 
HEKOTOPbIX CJ1yYaAX HACeKOMBIX Ha MeCTHOCTH YHHYTOK ALOT 
nyTeM BbIKHraHHA pacTHTebHOCTH ( B 1aHHOM csyuae Ha- 
mo ecTporo coO6siof@aTb MpaBiwla nowkapHow 6e30macHocTH). 

JlepaTu3auuto OCYILECTBAAIOT C MIOMOLWLbIO XHMHYeCCKHX H 
Me@XAHHYeCCKHX CMOCcO6OB. XHMHUeCKHH CMOCOO 3aKJ1OUaeTCA 
B IIpHMeCHeCHHH OTPaBJIeHHbIx IIpHMAHOK, OMbWeHHH HOP rpbl- 
3YHOB J@paTH3allMOHHbIMH ALaMH WT 3aTpaBJIMBaHuu Ipbl- 
3YHOB XJIOPHMKPHHOM HJH ApyrHMi AMOBUTbIMM Ta3saMH. 

Vicrpe6ieHve rpbisyHOB XHMHYCCKHMH cnoco6aMu mIpoHu3- 
BOAT CielMaJbHble (POPMHpPOBaHHA MeIMUHHCKOH C/1y2KObI 
MJIBO. 

IIpu MexaHvyecKOM cnoco6e PpbisyHOB BbIaB/HBaloT 
KalKalwaMy, JOBYIUKaMH, AaBuJiKkaMy HT. I. [ppi3yHos, BBI- 
‘JIOBJICHHBIX B MKHJIBIX MOMELLCHHAX, yOuBaioT, a Tpytlbl Ux 
cxuraloT. Bee opyaua Jlopa 4 cOopa rpbisyHOB o6e33apaxkKH- 
naloT 3% pacTBOPOM JIH30J1a WH %Ke KAMNAYCHHEM B 1% 
BOWJHOM pacTBOpe COJBI. 


5. OBE33APAXKHBAHHE BOibI H MPOUWYKTOB MHTAHHA 


Boa W MposykTh WuTaHHA, 3apa%xKeHHbie 6akTeCpHaJb- 
HbIMH CDeNCTBaMH, MOryT ObITb MpHroAHbl K ylloT peOJleHHIO 
TObKO Mocsie HakexkHOrO oOOe3s3apaKHBaHHaA. 

O6es3apaxkuBanve BODb B ropomcKUx U MIPOMBILIJI€HHBIX 
cHcTeMaX BOLOCHAO2K@HMA, HCTOUHHKOB BOAbI HW CKAACKHX 
3alacoB IpOMyKTOB MHTaHUA OCyWECTBAAeTCA TeMH opraHu- 
3allMAMH WH OObEKTAMH, B BEACHHK KOTOPHIX OHH HaxXOAATCA. 

Ha Ou4HCTHBIX COOpyKeHHAX CHCTEM BomocHaO6KeHHA 
BOY OObIGHO O6e33apaKUBAIOT XJOpHpOBaHveM, KOTOPOe 
IIpOBOAUTCA B COOTBETCTBUH CO QnelHaJIbHbIMH MHCTpyKUHA- 
MH. 


Boay v3 WaxTHbIX KOJOALEB, gapaKeHHbIX WAM MOLo3spe- 
BaeMbIX Ha 3apaxKeHHe OakTepHaJIbHbIMH cpecTBaMH, MOK- 
HO yNOTpeOJATb TOIbKO NOCIe WeSHHeKUMH HW OUHCTKH KO- 
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IOAMCB HM JIMUIb B TeX CJIyYaAx, Korga HEBO3MOKHO JIOJ1y- 
4HTb BOY 43 JPYPHx wCTOWHHKOB. SapaxkeHuble waxTHble 
(Cpy6oBble) KOMORI, KaK MPpaBHwIO, 3akanbilBaior. 


Alesunekuuto Konona HayuHair c oOpa6oTKu cpy6a 
(H3HYTPU u CHapyxKH) 10—20% PaCTBOPOM XJIODHOH u3Be- 
CTH. SaTeM K Bose, wMeroutelicg B KOJOLUe, KOOaBAIOT pact- 
BOP XJIOPHOH H3BecTH (43 pacueta 200 2 XJIOPHOH U3BeCTH 
Ha 1 m3 BOJIbI) H TIWaTeJIbHO N€POMCUIHBaloT ero c BOOT. 
Ilocue storo Kovrozen 3aKPbIBaIOT KPbIUIKON 4 OCTAaBUIAIOT Ha 
6—8 uac. Ha pacctomuuu He mentee 20 mM OT KoONa BHI 
PbIBAaIOT AMY rayOuHOH 0,5 wm. Yepes 6—8 yac. BOY H3 KO- 
JOALa BbIYepNbIBaIOT WH MPOW3BOAAT OUHCTKY AHa. Y3BHe- 
SCHHBIC H3 KONONUA Tpa3b HW HA N€PpeCHOCAT B AMY, 3aJIH- 
BawoT 20% pacTBopom XJIOPHOH H3BeCTH M 3aKamprBaioT. Bo- 
AY M3 KoNOANa, NposesHHpuunpoBaHHoro Takum croco6om, 
MOKHO YIOTPeOATb TOMbKO NOcde KUNAUeHHS. 


Kunayenve aBisetca Han6onee MIpOCTBIM HW JOCTYNHbIM 
CMOCOGOM O6e33apaKHBAHHA BOMB. IIpu 3apaxennn Bogs 
CNOPOBLIMH @OPpMaMH MHKpOOoB KunsAYeHHE HeEOOxOAHMO 
HPOHSBOJHTb B TeueHHe OAHOrO Yaca; npH 34apa?KeHHU Hecno- 
POBLIMH MopMamMH —B reyeHHe He meHee 30 MHH. 

Ilocyay avid xpanenusa pogpt o6e33apankuRalor CHL@ILY10-. 
MMM OOpa30M. SamloHaIor Ha mBa uaca 2% PpacTBOpoM | 
XJIOPHOH H3BeECTH; CHapyxKu Hocyay MpoTupawr 10—20% 
PaCTBOPOM XJOpHOH u3BecTH. Ilocae 3tToro TULATEIbHO Hpo- 
‘MBIBaIOT TOpsAYyeH Bool. lpaduunt, OM JLOHBI, (JIATH UM T. TI. 
06e33apaxKuBaloT KHNAYeHHeM B 2% BOTHOM PacTBOpe cozbI 
B TeveHHe ABYX 4acoB, a mpH 3apaKeHHH HECNOpOBbIMH 
dopMamu — 30 mun. [ocae KHMAYCHHA HX TakKe MpoMbl- 
BaloT ropsyel BOON. 


Bee npofosoapersue B ouare 3apaKeHHA, 3a MCKIOUe- 
HHEM IIDOAYKTOB, XPaHALMUxca B PePMeTHYCCKOH YykynopKe 
HIM Ha T€PpMCTH3HpPOBaWHbIX CKalax, CJeqYeT CHHTAaTb no- 
AOSPUTCIbHBIM Ha 3apakenne OakTepHabHbIMH cpecTBa- 
Mu. Ilo3TOMy HeJb3a wCHOAb30BaTb TIpOAOBOJIBCTBHe, Haxo- 
AAUteecH Ha CKlaqax HB MarasiHax, PaCNOvIOMeHHBIX B 
O1are 3apaxkeHuA, Oes paspelienua MenqHUHHCKOT CIV as ObI 
MIIBO. Takoe paspemenne mMoxer 6nrth HaHoO moe nmpo- 
BeeHuA aO6OpaTOpHbIx ucclemoBaHHi y HeOOXOMMBIX pa- 3 
OoT mo oGes3apaxuBaHHn. MHaMBuAyalbuble 3anacu Ipio- 
AYKTOB MHTaHHs, XPaHUBLIMeCA y HaceneHug 6eg COOJIIO.e- 
HMA HEOOXOAMMBIX Mep 3a IMT, NOLIeKaT yHHuTOKeHHIO. 
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OGessapaxuBaHHe MpOLyKTOB MNTaHHA TIpoMsBomuTeA 
pasIM4HbIMU cloco6aMHv, KOTOPbIe 3aBHCAT OT XapakTepa 
caMoro MipOyKTa, efo YKYNOPKH, a TakoxKe oT Bua MpHMe- 
HeHHONO BO3sOyAHTeIA. , 


IKOHCepBhI H IMPOAYKTb, HaXxomAulweca B repMeTHUeCKH ~ 
3aKpbITOH MeTaJIJIMYeCKOH HJIH CTeKIAHHOH Tape (6aHKax, 
604uKax UW T. I.), MOMKHO ynoTpeOIATb B MHIULy mocyle o6e33a- 
paxXHBaHHA HapyoKHbIx NoBepxHocteli Tapbl. JLia 2sTOrO Me- 
TaJJIH¥UeCKYIO H CTCKJIAHHYIO Tapy IpPOTHpaloT cHapy KH 
TPAMK@aMU WI BeTOWIbIO, CMOURHHbIMY B De3HHDUILUPyio- 
Mx pacTBopax. B cayyae sapaxKeHuA cnopoppimmu dopMa- 
MH MHKpOOOB HCIOIb3yloT JByKpaTHOoe mpoTupaHuve 10% 
pacTBOpOM XJIopaMuHa B 17—20% pactBope dopmasbye- 
rufa, a pH 3apaxKeHHH HeCIOpOBLIMH (opMaMH MUKpo- 
608 —3—5% pacTBOpoM dopMaJIblernta wim XJIOpaMUHa. 
Yepes 30 MHH. mocle ResHHpekuuun o6paboTaHHble Hapyx- 
Hble MOBEPXHOCTH OaHOK CJleAyeT MPOMBITh TopAyeH BORON. 


Merasimueckylo yKylopKy MOKHO mposxesHHpuUupoBaTb 
TakiKe KHIAYeHHeEM B 2% pacTBOpe CObI B TeyeHHe 30 MHH. 
(B CIyuae 3apaxKeHHA HecCHOpoBbIMu PopMaMH MUKPOOOB); 
MipH 3apaxKeHHH CNOPOBLIMH MOPMaMH CPOK KHMAYEHHA yBe- 
JMUHBaeTCA MO ABYX 4acoB. | 

CTeKJISHHYIO YKYIOPKY KHNATHTh He pekoMeHLyeTcs. 

Bovibuive KOJIMYeECTBA MeTAJIVIHYeECKHX HJM CTCKJIAHHBIX 

 6aHOK C MpoLyKTaMu eecooO6pa3sHo o6e33apaxKUBaTD Ma- 
(OM B Ae3HH(PeCKUMOHHBIX KaMepax IpH TemmepaType 100— 
110°. asa nomHoro o6e33apaxMBaHHA B Clyyae 3apaKeHHnA 
CIOpOBbIMH (opMaMu MHKpOGoB Tpe6yeTca 9D MHH., a MDH 
3apaxKeHHW HECHOpOBbIMH MopMamMyv — 40 MuH. 


HapyXuHble MOBepxHocTy AepeBAHHOH Tapbl (OoyeK, ALIH- 
KOB HT. I.), 3aPpaxKeHHble CHOpoBbIMH (opMaMH MUKDPOOOB, 
oGe33apaxHBalT oOpprsruBaHuem 20% pacTBOpomM xJOpHol 
M3BecTH (u3 pacueta | « pacrBopa Ha | m? Tapp), IpHuem 
OO6paboTky MPOHSBORAT He MeHee TpeX pa3, c MHTeEPBaaMH 
MeKAY Kako OOpaboTKoOK B 15—20 muu. [Ipu 3apaxKeHun 
- HecmopoBbrMn dopMamMu MuxKpo6osp Ucnomb3yioT 5% BOL- 
HbIM pacTBOp XJIOPHOH W3BeCTH C MOcWIeLyIOULMM NpoTHUpaHu- 
€M Tapbl BeTOIIbIO, CMOYeCHHOH B 39TOM X%Ke pactBope. Uepes 
30 MHH. Tocte OO6pa6oTKH AepeBAHHyIO Tapy MOIOT ropauvel 
BonOH. IIpu o6pa6oTke epeBAHHOH Tapbl Halo CJIequTb 3a 
TeM, UTOSHI AeSHHDULMPyIolIve BeLlecTBa He Toman Ha 
IIPOLYKTbI, Tak KaK 3TO MOKET BHIZBATb HX NOpyy. 
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O6e33a paxKuBaHye MACa H pbIOb MpOH3BOAuTCA OObIMHO 
MyTeM KWNAYeHHA B TeyeHHe 2 4ac. C MOMEHTA 3aKNTaHuA 
BOJbI; MpH4eM KYCKH MACA AOJDKHbI ObITh BeCOM He Govlee 
ORHOrO KHJIOrpaMMa. 

Kupbl o6es3apaxkuBalotca HarpepaHveM; TpH 93TOM 
TemMllepaTypa UX OJ2KHAa ObITb DoBezena Zo 100°. Ilpoxoz- 
MKHTCJIbHOCTh HarpeBaHHA Mp 3apaKeHHn HECNOPOBbIMH 
(opMamMu MuKpoG6os — 30 MUHH. 

IiponykTbl MHTAHHA, KOTOPbIe HeJIb3A NOABEPrHyTb KHTIA- 
YeHHIO WIH BapkKe 6e3 H3MeCHCHHA HX BKYCOBbIX H MHTATeJb- . 
HbIX CBOHCTB, NoqexkKaT mepepa6oTke Wu YHHITOKEHH. 
Tlepepa6orky 4 yHHYTOKeHHe NPOAYKTOB MpOW3BOAAT B CO- 
OTBETCTBHU CO CMelHasbHbIMH HHCTPyYKUMAMA. 


lOuua AstekcaHyposna JieGexesa, Baanumup Axaekcanaposny 
Cepe6pakos 


BAKTEPHOJIOTHYECKOE OPYSKHE MHOCTPAHHBIX APMHM 
MH 3AUIMTA OT HEFO ‘ 





PenaxTop M. A. Kaxeecxaa, Texu, pex. B, H. epacumoea 
P-30503. ~ Cnano B HaGop 9/IV—57 r. Tlongnnc. k new. | /X—57 r. 
Bymara 84X108!/3. Tupax 65000 9x3. Man. Ne 1/1106 


3,75 mus. nm. a.==6,150 yer. no. a. Yu.-n3g. 2.=6,050. Llena 2 py6. 
__Miagateaperso JLOCAA®, MocksBa b-66. Hoso- Pasanckaa Ay 26 


Tunorpadua uan-na JLOCAA®, r. Tymmno, Sax. 1500 te ‘ 
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HM. YW, CABHUKHM 


UTO HYKHO 3HATb 
TIA 3ALLLMTbI 
OT MOPAXKEHUA C BO3AYXA 


HM3NATEJIbCTBO HOCAA® 
MOCKBA — 1957 
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NPEQUCJIOBHE 


KoMMyHucTHYeCcKan nNapTHa wu CopeTcKoe MpaBHTebcTBO 
HEYKAOHHO HW MOCMeLOBATeIbHO MPOBOAAT MOMHTHKY MHpa H 
IpyKObl MeKAy HapoOdaMH BCeX CTPaH, CTOAT 3a OCMaOseHue 
HaNpA*KCHHOCTH M@KAyHapOAHOH O6ctTaHoBKH. Bee mporpec- 
CHBHOE YEIOBEYeCTBO MOA AEP KUBAET ITY MHPOJIOOHBYt0 NOVIH- 
THKy HalueH CTpaHbl. 

OgaHakoO B KAMHTAIMCTHYCCKHX CTpaHax CyLULeCTBYIOT 
BpaKMeOuble CHIbI, KOTOPbIe XOTAT MOMeLAaTb HAM HATH M0 
H30PaHHOMY MYTH, FOTOBATCA pa3BA3aTb HOBYIO MHpoByio 
BOHHY, HCMOIb30BaTb BeIHYAHWee OTKPbITHE Ye1OBeueCTBAa — 
ATOMHY!IO 9HEPrHlo — B KayecTBe OPYKHA MACCOBOrO YHHYTO- 
Kei, | 

Ito O6A3bIBaeT BECh COBETCKHA HapO ObITb OMTeIbHbIM, 
NOMHHTb BCe TAHFOThI WH OFPOMUbIe XKePTBb! MPOWCH BOHHHI, 
ObITb FOTOBBIM K 3aLlMTe CBOeH ColMaHcTHYeCKOl PoAHMHhl. 

Kak bli COBETCKHH YENOBEK JLOJIMKEH 3HATb COBPCMECHHBIe 
CpeACTBa MOPaxKeHHA C BO3YXa H MePbl 3allHTbl OT HX. 

[leppble aTOMHbie OOMObI, COPOMeHHbie aMepHKaHuWaMA 
Bp 1945 r. Ha aMOHCKHe ropofa XupocHMa nu Haracaku, BbI3Ba- 
JIM CPeqH HaCeleHHA 3THX FOpOZOB OobWuve XKepTBbI. ITO 
ObLIO CELCTBHEM He TOJLKO OObWIOM Pa3PYIUHTeIbHOH CH.IbI 
AaTOMHbIX 60M6, HO H CJIe@ACTBHEM HeEOPKHAAHHOCTH HX MpHMe- 
HCHHA H HeMOJTOTOBJICHHOCTH XKHTeeH K MpOTHBOATOMHOM 
3alute. B ropomax u cejax Koper, Ha KoTOpble OomOapaH- 
pOBOuWHaA aBHallHA HHTePBeEHTOBR COpacbipasia dyracuble H 
34 KUPATeIbHble OOMObI, HMeJHCb TAKKE MKEPTBb] H OCOOEHHO 
1aM, re HaceyeHHe He ObIIO NOAPOTOBMeHO K 3aLHTe. 

B tlacToslliee BPeMA CYLILECTBYIOT MOCTATOYHO HaeKHble 
CPpeACTBa 3aUlMTbI OT BCeX BHAOB COBPeMeHHOrO OPpyXHa, 
B TOM 4HCJIe H OT AaTOMHOTO opyxkuA. Ho yuToObl MpaBHJIbHO 
HCHONb30BaTb CPeACTBA 3aIMTI, HAO HX M3y4HTb. 
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KakaAblH COBeTCKHH rpaxkanun omKer 3HATb, KakHe 
CYULECTBYIOT CHOCOObI H CpeACTBa 3alWTbI H Kak HX HCNOIb= 
SOBaTb, TO HAO WelaTb NO CHrHaJaM MeCTHOM MpOTHBO- 
BO3AyWHOH OOopoHb! (MITBO), Kak Bectu ce6a B 3apaxKeH- 
HbIX PaHOHAX, KaK TOb30BaTDCA yOe>KHLLAMH YKPbITHAMH, 
OOpOTLCA C NOKapamMu W OKa3LIBaTb AOBpayeOHylo MOMOLLb 
cede H TOBapuulaM. 

OTH CBEACHHA KPaTKO H3AOKEHbI B HACTOAULEL Opomope. 
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Tuasa J 


COBPEMEHHDIE CPEACTBA HANATEHHSA 
HW MOPAXKEHHA 


OcHOBHBIM CpeqCcTBOM HanafeHHA Ha ropoma, HaceeH- 
Hbi@ MYHKTbl AH pa3IH¥Hble OObeKTHI HapOMHOFO XO3AHCTBA, 
PacnOJIORKeHHble B TbLIAY CTPaHbl, ABIAeTCA OOMOapANpOBOU- 
Han aBHaluna. | 

Bo sppeMa mepBoH MHpOBOH BOHHbI Ha BOOPyXKeHHH OOM- 
OapANPOBOYHOK aBHalMH ObWIH TOJbKO (yracHble, 3aKura- 
T@JIbHbI€e H OCKOJIOUHbIe ABHALMOHHbIe GOMOp! MaJIbIx KaHO- 
pop '. M3-3a4 HH3KHX TeXHHYeCKHX KauecTB (MaJlas Tpy30- 
MOMbEMHOCTb) CaMOJIeTHI-GOMOaPAHPOBLIMKH MOH MOMHH- 
MaTb HeOObIOe KOJHYeCTBO 6OMO; He3HANHTeIbHan Mab- 
HOCTb, BbICOTa H CKOPOCTb NMOeTa NO3BOJIAM CaMOJIeTaM- 
SoMOapAMPOBLUIMKaM BecTH GoeBble AeEHCTBHA TO.IbKO HeO- 
CpeACTBeEHHO Hay NOJleM 608 HAW B NpHdpOHTOBbIX pafionax, 
MIaBibIM OOpa30M C IleblIO MOpaxkeHHA BOHCK MpOTHBHHKA. 

B HacTOAIlee BPe€MA aBHAaILMOHHaA TeXHHKAa HaXOAHTCA 
Ha [MYTH OCYLICCTBJICHHA MOeTOB HA BeCbMa OoIbUIve pac- 
CTOAHHSA (10 HECKOJIBKHX TLICAY KHJOMeTPOB), CO CKOPOCTHIO, 
NpesblualolleH CKOPOCTb 3Byka (T. e. cBbitie 1200 Km/uac), 
H BbICOTOH nNoetTa Oostee 15 000 mu. CoppemeHHble CaMOuleTbI- 
OOMOaPAHPOBLUHKH MOLyT HECTH HECKOIbKO ACCATKOB TOHH 
ABHAWHOHHBIX OOMO. Takum oOpa30M, NOABHAaCb BO3MO%K- 
HOCTb NOpakKatTb r1y6okKuHe ThWIbl, KOTOPbie Obl HeAOCTYNHbI 
jake BO BbeMA BTOPOM MHpoBOH BOHHHI. CroKHan annapa- 
TYpa, YCTAHOBJIeHHAA Ha COBPEMEHHbIX CAMO1ETAX, NOSBOAeT 
HM [IPOH3BOAHTb OOeBbIe ACHCTBUA B JOOO0e BpeMs CYTOK H 
npu mo0O0H norozne. 

OjHOBPeMeHHO C PusSBHTHEM ABHAaLHH Pa3BHBaJIHCb H 
COBEPIUCHCTBOBaJIHCh CpeACTBa MOpaKeHHsA C BO3AYXa: NOABH- 


1 KanH6pomM Ha3biBaloT Bec GOMObI, BbIPAaKeHHBIM B KHJIOrpaMMaXx 


WH alirauiickux dystax (aHranhcknn byyt = 0,454 xe). 
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Hcb GOMObI OOJbUIHX KaINOpOB WH OOMObI, OOManawmie 
CaMbIMH PpasHOooOpasHbIMH NWoOpaxKalollHMH CBOHCTBaMH. 

Tak, RB 1935—1937 rr. B 3aXxBaTHHYeCcKOh BOHHe NpPOTUB 
AG6NCCHHHH HTaTbaAHCKad (pausHcTCKad aBHallua Hepsany c 
(DYTACHBIMH, 302KHPATETbHHIMH H OCKOJOYHbIMH aBHaCoMOaMH 
MIPHMeCHAL1a HW XHMHYeCKOe OPyKe, T. €. ABNAOOMODI, CHapA- 
2KEHIIbIC OTPABAIOULUMHU BEWLCCTBAMH, H CMCUHAIbHbI€ BbIUIHB- ; 
Hble HpPwOOpbl. 

Bo ppemMa Bolidb! mpoTHB Kutaa B 1939 r. BoiicKa uMme- 
PHAAHCTHUCCKOH FINONEH NPHMeHAJH OakTepHaJIbHble cpes- 
CTBa, MPeAHa3SHaueHHble JIA pacnpoctpaveHiA WHDCKIMOH- 
HbIX 3a00J@BaHHH CPCOH TOAeH U MKUBOTHDIX. 

Bo BpeMa BTOpOH MHPOBOH Bou! (19389—1945 rr.) abna- 
WHA BOIOLWIHX apMHH MPHMeHs.1a TakoKe (byracHble, 3a2KHra- 
T@JIbHbIe H OCKOJIOUHbDI€ aBHaOOMGbl. OTH OOMObI HMeIH 3Ha- 
UHTeIbHO OO.1b1UHe KaJIHOpbl WH OTIHYaINCb Goee COBEPILeH- 
HOH KOHCTpyKUHeH. XHMUYeCKOR OPyRuHEe BO BTOPOH MHPOBOH 
BOHHE He NPHMeCHAJOCb; HO H3BECTHO, YTO BOCHHCe KOMAH,10- 
BaHHe dawuctcKoH TepMaHuy AMe.10 B CBOEM pacnopAKeHHH 
MHJWJIHOHbI ABHAWLHOHHbIX 6OMO, CllapsPKeHHbIX CaifbIMH pa3- 
HOOOPa3HbIMH OTPaBIAIOINHMH BeLILECTBaMAH, 

B 1944 r. rutaepospckan apMua OOCTpeHBala 10%KHOe 
no6epexbe BeqHKOOpHTaHHH CHApAAaMH HOBOH KOHCTPYKIUHH 
@MAY-1 (caMotetpl-cHapsapl) ua PAY-2 (pakeTH aabHero 
nelictBus)!, Sa mocaweqHne TOAbI B APMHSX HCKOTOPbIX KanH- 
TANHCTHYECKUX CTPA CCOGeHHO GOsbINOe BHHMAaNNe y1e.1AeT- 
CA PA3BHTHIO 3THX CpencTB Hanarcnna. becnusoruble cpes- 
cTBa Hananenua Tuna DAY-1 wy PAY-2 npennasnayaiotca 
raBHbIM OO6pa30M Ad NWopaxkewuA KDYNHDIX HACE.ICHHBIX 
IIVHKTOB, 3ABOJOB H APyrHx OObEKTOB H MOryT ObiTb CHAapA- 
2KeHbI HE TOABKO OODINHDIMA B3PbIBYaThIMH BCHICCTBaMH, HO 
H ATOMHBIM 3apsa OM. OTH cpencTBa NopaxwKeHia MOP\T IIPH- 
MCHSTDCA B TeX CAYUAHX, KOFla HCNOAb3OBaliHe GOOMOAaDAH- 
POBOUHOH ABHalWH HO KaKEM-INOO MpHYHHaM 3aTpyneHo 
HH HEBOSMOXKHO. TlO HHOCTPaHHbIM JlAHHbIM, TOPH3OHTA1b- 
HAA NabUOCTh MOTETA PAKCT ROCTHPACT HECKOJIBKHX COT KHJIO- 
MCTPOB, @ CAMOJIETOB-CHADALOB — HCCKOJIEKHX COT H jlaxke 
ThICRY KHJOMeTPOB, KOHeYHO, STO He TpPeMedy, H MOYKHO OPKH- 
RaTb, YTO yKe B OHKalIUee BPeMS JLaJIbHOCTb HX TNouleTa 


1 CaMoueTbi-CHapaabl HW PaKeTh! RavbHerO MEHCTBUA NPCILCTABAAIOT 
CCOOH CAMOCTOSTCbIbIe CpecTBa HanasleHHA HW NopamkeHuAa c BO3LYXa. 
Hx npuusto a3bipatTb «6eCNHAOTHbIMH CPpeACTBaMH». 
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6yAeT 3HaYHTeIbHO yBetHieHa. YapaBleHve NOAeTOM pakeT 
H CaMO/1eTOB-CHapAOB H HaBeweHHe HX Ha Web OCYLLECTB- 
. JIMeTCA TO PaQHO C NOMOLIbIO CMeMHaIbHOH annapatypbl. 
B kone BTOPOH MupoBOH BOHHHI, B aBrycte 1940 r., ame- 
PHKaHCKaA ABYallNA NPHMeHHa MpOTHB MHPHbIX AIOHCKHX 
ropozoB XupocuMa wv Haracakn HOBbIA BUA OpyKHA — aTOM- 
Hoe OpyKHe, Mopaxkarollee DeHCTBHE KOTOPOrO 3HAYHTebHO 
MpeBOCXOAHT JleHCTBHe BCeX APYIHX H3BeCTHBIX CPeACTB Hopa- 
2KeHHA. 
Pas6epem Gojee nompo6HO nopamkatoulee MeHCTBHe BCeX 
yKa3aHHbIxX CpeACTB MopakeHuA C BO3AyxXa, HMeIOUWIAXCA Ha 
BOOPyKeHHH B APMHAX KAMlHTAIHCTHYCCKHX FOCyAapcrTs., 


1. KAK JLEACTBYIOT ®YFACHDIE, OCKOJIOUHDBIE 
H 3AKUPATEJIbHbIE ABHABOMBb! 


MyracHbie aBHaGomObl MPHMeHAIOTCA IA pa3spyllieHHA 
rOPOJOB HW BadKHbIX TbIOBbIX OObeKTOB: PadpHK, 3aB010B, 
MOCTOB, CK1a0B, AaPOAPOMOB, >KeJle3HOAOPOKHHIX Y3J10B 
HT. I, a TaKKe DIA pa3spyWIeHHA Pa3/IH4HbIX OQOOPOHUTEeIb- 
HbIX COOPyXKeHHH. 

[lonagaa B 3gaHHue, dyracuan aBna6omOa mpobuBaer He- 
CKOJbKO MEKAYITAKHBIX MEPeCKPHITHH HW, BIOPBABLIHCb BHYTPH 
3aHHA, MPOH3BOLHT Oovibline paspywenna. Ecnu Oom6a 
B3PbIBAeTCA TPH yAape O NOBEPXHOCTb 3eMJIH HH Ke Ha 
HekoTOpoll ry6HHe B PpyuTe, TO OOpa3syeTCA BOPOHKa, pa3- 
Mepbl KOTOpOH 3aBHCAT OT KalHOpa OoMObl Hw XapaKTepa 
rpyuta. [Ip sTOoM MpOwCxO_uT pa3spyllenHe yHAaMeHTOB 
3aHHi, fa30BbIX H BOAOMPOBOAHBIX CeTeH, Te/eOHHElX, 
QJICKTPHYeCKHX, TelerpacpHblIx KaOeneH HW APyrHx MOA3ZEMNBIX 
coopy2keHHii. Haag MecTom B3pbipa OOpasyetca Oonpluoe Yep- 
HOe WH Cepoe O61aKO AbIMa; BBePX H B CTOPOHbI B3eTAIOT 
OOJIOMKH, KaMHM, 3e€M/IA, Oblib. B3ppip Tako OoMObI Cconmpo- 
BOXKTaeTCA CHJIbHbIM Ppe3KHM 3BYKOM. 

IIpH s3pbiBe yracHoH aBuaOoMObl BOSHAKaeT yMapHan 
BO3ZAYIUHAS BOJHa, KOTOpaA BbIZbIBaeT PaspyluleHHe 3faHHH 
H MOCTpOeK Ha 3HAYHTE/IbDHOM PaACCTOAHHH OT M€CTa B3pbIBa. 
Ha uenopeka yilapHaa BOJIHa MOKeT BO3TEHCTBOBATb Herl0- 
CpeACTBeHHO HJIH KOCBeHHO!', BbI3bIBad PpaHeHHA, yluHObl, 
BbIBUXH, MepeJIOMbI, KOHTY3HH HW Apyrve NOBpexKeHHA. 


1 KocBeHHBIM BO3QCHCTBHEM Ha3bIBalOT NOpakKeHHA, NPHIMHEHHbIC 
OOOMKaMH pa3spylWaloulHXxca 3a, ACETAWLHMH KAaMHAMH 4H T. 01. 
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Yem Oovlbule KaHOp GoMGpI H vem Gorbue B Hell B3pbIB- 
WaTbIX BCULECTB, TEM OOMbIUHe paspylueHna OHA NPOUSBOMHT. 
Bo spems BTopok MHpOBOM BOMB A BOTINDI B Kopee mpume- 
HAAMCh yrachble aBHaGOM6bI KauOpom oT 50 go 10 000 ku- 
JOTpaMMOB Hu Oovlee, 

Ockonounble GomGbl opeanasnayenbl was HopaxkeHHs, 
JIOMCH Wo RKUBOTHDIX OCKOJKAMH, OOpasyloulMMuca B pe3yJIb- 
TaTe pa3pbiba Kopliyca OoMOH. Pa3snerascb BO BCe CTOPOHHI, 
OCKOIKH MOPpakKatoT JUOMeH, HaXOAsWMxcHd Ha paccTOSHHH 
o0 MeTpos u Oosee OT MecTa B3pbiBa. OckonKH He NpOOuBAaIOT 
KHPUMYHBIX H AepeBsHHbIX CTeH. Tak KaK OCKOJOUIIbIe aBHa- 
OOMObI B3PbIBAlOTCH B MOMEHT yaapa oO NOBEPXHOCTb 3e€MJ1H 
WIM %e Ha HCOOMbUION BLICOTe Had 3eMJel, TO BOPOHOK mpH 
B3pbIBe He OOpasyetca. Kann6p ocKoOuHbIx apHa6OM6’ MoO- 
*KeT KONeGaTECA OT 2 FO 100 xa. | 

SaKurateJbHble ABHALMOHHbIe GoMGEI HCMOIb3YIOTCA WIS 
CO3MaHHs OUarOB NOKapa. OTH OOMObI CHAapAxKatoTca Bellle- 
CTBAMH, KOTOPbl€ MPH TOPCHHH Pa3BUBaIOT O4eHb BbICOKYIO 
TemMepatypy. Hanpumep, TeMiepatypa ropenna Tepmuta, 
HMeBINe€rO HAaHOObINee NPHMeHeHHe BO BPeMsA BTOpOI! MHpo- 
BOH BOHHbI, LOxoauT no 2500°: IEKTPOW Pa3BHBaeT MpH rope- 
HHH TeMnepatypy no 3000°; saxnratesbuble cMecn 13 HedTe- 
NPOAYKTOB — oO 1200°, a Oenbili doctbop — no 900°. pu ma- 
ACHHH aBHaOOMObI 3axKuraTebHOe BCIIECTBO, HAXOMALICCCA B 
HCH, BOCN.1a4MeHAeTCA H NOMKUrAeT OKPy>*K alone pesIMeTHI. 

Xapaktep ovara MoxKapa 3apucuT oT KamuOpa 3axura- 
TCJIbBHbIX €BHAOOMO, a Tak>Ke OT KOMHUeCTBA H CBOLICTB 3aXKH- 
TaTCIbHbIX BEULECTB, KOTOPbIMH CHapsKeubl 6OMGHI. 

Bo ppema Bropoii MupoBolt BOTHBI WHpokoe MpHMeHeHHe 
HMCJIH TCPMHTHbIe H QJICKTPOHHO-TCPMHTHbIle ABHAGOMObI Be- 
com !—2 ke; 9TH OcMGbI OObINHO NpObuBaH TOAbKO KDbIHLH 
H 3aFOpaWCb HA YepAakaX WIM B MepeKPbITHAX BepxXHero 
9TaKa, 

TepMuTHaa Oom6a uMeer MeTaaquanueckutt Kopliyc H cHaps- 
*KaeTcn TepMutom. Tlocne pocnamenenus Haynnaetca 6yp- 
Hoe ropenHe TepMHTHOH Macchl Cc OCOpa3so0BaHHemM 60.1bI0rO 
KOJHYCCTBA PaCKaJICHHBIX Opbl3sr, KOTOPbIe C LIYMOM BbIpEI- 
BaloTca 43 Kopnyca 6omO6pl. [lama npno6peraet apKuli xen- 
TO-OpaHkKeBblH OTTeHOK. Uepe3s mporopesuive B Kopnyce OT- 
BCPCTHA BbITCKAIOT PaCiaBJICHHMble MeTaJ HW Wak (puc. 1). 

SJACKTPOHHO-TePMUTHAA GOMOa cHapsrKaeTcA TCDMHTOM, a 
KOPNyc €€ H3rOTOBJIAeTCA H3 avIeKTpOHa. TIpa manenuu 6om- 
Oa He B3pbIBaeTCH, a 3aropaeTca. Buayase ona rOpHT Tak «Ke, 
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Kak H TEPMHTHaA Oom6a; 3aTeM, KOrAa 3aropae..ca QICKTPOH, 
NOABIACTCA OC/eMHTeIbHOe roulyOoe niaMaA HH BbIAeIAeTCA 
TAKGIbIN Sevbli biM. [Tp ropenuvn 6omOs!l pa36ppl3ruBalor- 
CA KanJid packawleHHoro MeTawuia (puc. 2). Loropaune wuiaKka 





Puc. 1. Topexue tepmMuTHOd Puc. 2. Topenue a7eKTpOHHos 
aBya6omObt TEPMHTHOH aBHabomOnl 


APOHCXORNT CNOKOHHO HU TpOMOJoKaeTcCA UpHmMepHo 12— 
13 MHH. 

PackaJleHHble OpbI3rH MeTaJula, pa36pacbiBaeMbie Mp 
TOPeCHHH TEPMHTHBIX H 3JICKTPOHHO-TePMHTHBIX O6OMO, MOryT 
NOUKHraTb = JI@PKOBOCMaMeHAIOULMeCA MaTepHaJbl, TakuHe, 
Kak CTpyKKa, COJIOMa, TKaHH HT. 1. PacnwaBjeHHble mak 
H MeTall MOKHrawWT WepeBoO A MPOMIAaABJIAIOT MeTaJIUIMUe- 
CKHe MOBeEPXHOCTH, HaNpuMep KevlesHble KpbIWAH. 

Bo BpeMs BOHHDI B Kopee IpHMeHAJIHCh 3aKHTaTe/IbHble 
aBHaOOMOb! pa3JIMNHbIX KaJIHOpoB (OT ABYX JO HeCKOJIbKHX 
COT KHJIOPPaMMOB), CHAPAKeHHbIe CryWleHHbIM TOPIOUHM — 
HanaJiMOM MW MMporeiem. HanaJiM u NMporeab NpeACTAaBJIAIOT 
coOoli «CryuWleHHbI» O€H3HH C pa3sJIHYHbIMH DOOaBAeHHAMA. 
Tlo BHeuIHeMy BHAY HanasiM — *Kesleo6pa3sHan (CTYACHHCTO- 
o6pa3Haa) rycTas 4 AMMKad Macca Me/TOBAaTOrO WBeTa, C 
CHJIbHbIM 3al1axOM O6eH3HHa; NHporedb— JIMMKaA TeCcTO- 
oO6pa3Haa Macca ceporo WBeTa, TaK%Ke C 3amaxoM OeH3HHa. 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


Tipu s3ppise 6omOst Hanaam (uM muporetp) BocrtaMe- 
HACTCA, OTC bHbIC CrYCTKH ero pa3z6pacbiBalOTCA BO BCe CTO- 
POHBI Ha 3HaYHTeCJIbHOe PaCCTOAHHe AH MPHJIMMalOT K OKpy- 
2KaIOWHM MpeAMeTaM, OOpa3yxA MHOFO M@JIKHX OYAPOB 110%Ka- 
pa. Muorga kK HanaiMy wan muporenio gO6aBAIOT Gevbili 
cboctbop; Takaf cMecb cmocoOHa caMmMoBOocnmaMeHATbCA Ha 
Bo3yxe. B sToM cvlyyae TyuleHHe cCMeCell 3HAaANHTeIbHO 
3ATPYTHAeTCH. 


2, 4TO TAKOE OTPABJISIOUNHE BEWIECTBA H KAK 
OHH WEACTBYIOT HA YEJIOBEKA 


OTpaB/AIOLUHMH BelllecTBaMH (coKpamlesHo OB) na3pi- 
BaloT TaKHe XHMHYECKHE BELLECTBa, KGTOPbIe CNOCOGHbI Nopa- 
KATb He3aUlHWeHHbIX JOMeH WH MKHBOTHDIX. Jo GoeBoro nmpH- 
MeneHua OB HaxoOATCA B KHAKOM HIM TBEPAOM COcCTOSHHH 
B CM€WHa/IbHOH Tape HIM OoeBbIx O60N0NKaX — XHMHUeCKHX 
ABHAUHOHHBIX OOMOax, apTHepulickux CHapafax u T. On. 
B MoMeHT IIPHMeHEHHA, T. e. UPH B3PbIBe aBHa6oMObl HIN 
cHapsada, OB ocBoGoxgatotca u3 O6O0UKA HW MepeXOMAT B 
Goepoe cocTomHHe — Napoo6pa3sHoe (ra3006pa3Hoe), Kallewb- 
HO-KATKOe WH we OOPa3yloT AbIM, TyMaH. OB, Haxogauieec- 
CA B OOCBOM COCTOAHHH, H OKa3bIBaeT NOpaxkaloulee selicTBHe 
Ha JOfel H KX HBOTHDIX, 

[lapooOpasubie (ra3006pa3Hble) OB cmemupatotca c 
BO3AYXOM, CO34aBaH OO/laKO 3apaxKeHHOrO  Bo3syxa. 
Meiko pa3apo6.1eHtible TREPAbIe WIH wKuAKHe YactuuKu OB, 
HAXO,[AULHECA BO B3BEIICHHOM COCTOAHHH B BO3AYXe, CcO3- 
AaioT OO1aKO AJOPHTOTO AbIMa Wd TYMaua. KanenpHo-xKHA- 
Kve OB 3apamKaicT mouBy, BOY H pa3uMuHbIe mpeaMerThl. 
TlosTOMy OTpaBJIeHHe MOKeT ObITb BbI3BAHO BbIXAHHeM 
BO3AyXa, K KOTOPOMy MpHMewaHo OB, unu npukocHoBeHHeM 
K 3apa*KeHHOH MOUBe, PaCTeEHHAM H Pa3/IHUHbIM WDeAMeTAaM, 
a Takxe NONaqaHveM Kanelb OB na veoBeKa HH KUBOTHOS 
(HanpHMep, mpw momMBKe OB c Bo3ayxa (puc. 3) win mpH 
B3pbipe XHMHYECKOH aBHaOOMOD! B BO3ILYXe, Ha HeKOTOPON 
BbICUTe Ha 3emMuieH). MoxwkHO NOyyHTb opaxkenue, yuor- 
peO.1n8 B OMY 3apaxKeHHble MPOAYKThI H BOLLY. 

Boepan croikoctp OB, fT. e. Bpema, B TeyeHHe KOTOPOrO 
OHH COXPaHSIOT CBOe MOparxkatollee ACHCTBHE B BO3LyxXe AIH 
lid MeCTHOCTH, Aa pa3sHqHbIx OB pa3juuHa. Ona 3aBHCcHT 
oT cBolcTs OB, ux OoeBore cocTOAHHA, a TakxKe OT ycoBHit 
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nNOrombl H pesbeda MecTHOcTH. Hanpumep, B Kapkylo noronxy 
OB ucnapsiotca OblcTpee, MpH 9TOM B BO3AYXe cesmaeTca 
o6ako apoB OB c BelcoKOH Nopaxkarwolel cnmocoOHocTbw. 
Bmecte c TeM OOpa3ylOllveca B KAapKY!WO MOFOLY BOCKOMAMLHE 
TOKH BO3HyXa ycCkopslor paccenBaHue OB. Ha yuactKxax 
C TyCTOH PaCTHTeJIbHOCTbWO, a TaKKe B Y3KHX YJIMWax, TNH 
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Puc. 8. Boiaupanve OB u3 cnenwnaabHbx mpH6opon 


Kax, BO QBOPaX BbICOKHX JOMOB JWIHT@JIbHOCTb 3apaKeHHA 
ypeaqHunBaeTcn. B mMectax, re HeT ABHXKeHHA BOSTYXa, 3a. 
PaXKeHHblli BOZAYX MOMKeET MIHTe.1bHO 3aepKUBATHCA, CO3Ma- 
Ban onacHble 3acTow. Ha poBHOH MeCTHOCTH 6€3 pacTUTeJIb- 
HOCTH, Ha WWHPOKHX MpAMBIX yIuax OB OpbicTpo paccenBalorT- 
ca. JlowkOb WH CHer BCeraa YMeHbIUAalOT cTOKKocTbh OB. 

Ilo crolikocTH NPHHATO YC/IOBHO Noxpa3szelaTb Bce OB Ha 
CTOHKHe H HECTOHKHE. 

CroiKkHMH Ha3biBaloT TakHe OB, kKoTopble cimOcOOHHI 
JWIHTeIbHOe BpeMA (OT HECKOJIbKHX YaCOB RO MHOTHX CYTOK). 
OCTaBaTbCA Ha 3apaxKeHHOM OObeKTe H COXPaHATb CBOE MO- 
parkKatollee AelictBve. O6bISHO 3TO HKUAKOCTH C BbICOKOM TeM- 
nepaTypoH KHMeHHA, KOTOPble MeZVJIeHHO HCMapsAloTcA H Ma- 
JO MOABepXKeHbl MehcTBuIO BarH. K HAM OTHOCATCH MMpHT, 
JHOH3HT, a30THCTDIH HIPHT, 3apHH, TadyH. 
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HectToukKHM4H Ha3biBaloT Takue OB, KoTopble 6plcTpo 

HChapHlOTCH WIM J€PrKO pa3JlaraloTcaA MO elicrBHeM BJIarH, 
cbeTa H Apyrux dakropos. I]pogospKutTepHocTb jelicTBHA : 
Takix OB HcunciacTcA MHHYTAMH IH ecATKaMM MAHYT. 
K nectolikum OB otnocates Jlerko“eryue %KHLKOCTH C HH3- 
KOH TeMMepaTypoH KANeHHA (lanpHMep, CHHH.IbHaA KHCI10- 
Ta) WAH ra3sbl (HanpHMep, cbocrey). K rpynme nectoiikux OB 
OTHOCATCA H TBepALIe OB, KoTopbie np GoeBomM MpuMeHneHH 
B BH1e TREPbIX MCJIKHX YACTHIL CMCIUHBaIOTCA C BO3ZYXOM H 
CO3AaIOT JLbIMOBOe O6.1aKO, 


OrTpaBslOlue BelllecCTBa MOryT NopaxkKaTb He3aLlHUleH- 
HbIX JHOJCH H KHBOTHDIX Yepe3 KORY (NpH nonazaHnAH Ha Hee 
Kanelb OB waiHw mp conpyKocHOBeuHH ¢ 3apaKeHHbIMH 
NpeAMeTaMH); vepe3 Opranbl AbIXaHHA (MPH BAbIXAaHHH 3apa- 
*KCHHOFO BO3AyXa); Yepes OpraHbl NHULeBapeHHa (c 3apa- 
PKCIHOH MHIULeH HH BOsON). 

Tlopaxenue MOKeT NPOABAATbCA B CaMbIX pa3sHooOpa3- 
HbIX (OPMAX, HaYHHaAA OT BPCMCHHOLO Pa3spaxkenHA OTAeIb- 
HbIX OPraHOB (ria3, AbIXaTe@JIbHbIX MyTeli) H KOHYAA TAKeVIbI- 
MH 3aGO/leBaHHAMH, HHOPa CO CMEPTeJIbHbIM HCXOJLOM. 


Hetictrsue OB, Kak mpaBHso, HayHHaeTcA HeMe/WIeHHO: 
Kak TOJbKO OB nponnkaeT B OpraHH3M, ueOBeK HayHHaer 
HCNBITDIBATb Te HIM Hubie GOesHeRHbe OyeHHA. Flo ecTb 
H Takue OB, NpH3HakH OTpaBJIeEHHA KOTOPbIMH TOAB.IAIOTCA 
yepc3 HCKOTOPOe BpeMA NOc1e NMOpamkenHaA (yepe3 2—6 uacoB 
HW 6o.1ee). BaskHbIM cBOHCTBOM MHOrex OB aBasetca UX cno- 
COOHOCTh K MOCTeNeHHOMY HaKkoOMlennio B OpraHH3Me (TaK 
HasbipaeMaa KyMYJIAUHA). TlpoftomKutetbHoe Bo3aelicTBHe 
Ha OprauH3mM Takux OB, qarke B CaMbIX MaJIbDIX KOJIHYeCTBAX, 
MOXKET MPHBeECTH K TAKEIbIM OTPABJICHHAM. 


Bowtunuctso OB oka3plpaeT OHOBpeMeHHO KOMOHHHpO- 
BaHHOe JeHCTBHe (HalMpuMep, KOXKHOHAPHIBHOe H OOMMeALOBH- 
Toe HT. 2.). Ho B ycisBHAX OoeBoro MpHMeHeNHA KaKAOMY 
OB mpucyile Han6o.1ee xapaktTepHoe Avia Hero AelicrBue. [Laan 
yxoOcTBa H3yyeHHR Bce OB npuHATo euTb Ha YeTbIpe rpyni- 
Mbl: OGULEALOBHTOPO, KOXKHONAPbIBHOTO, yAyWaloulero H pa3- 
Aparkaroilero MeHCcTBHA, 

OB oGujesQ0BuTOrO AeMCTBUA TPH MONaanHH B OpraHH3M 
yepes Opralbl AbIXaHHA HJIH KOKY BbISbIBAIOT OOULee OTPaBie- 
Hue, XapakTepHsyloulcecA NMOPakKeHHeM LeHTPa/IbHOH HepB- 
HOH CHCTEMBI, 

Tunwunpie mpeacraputetu rpynnbt OB o6ules0BuTorO 
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RelictBuA — 3apuH, TabyH (crolikve OB), cunusbuaa Kuc0- 
Ta (HecTolikoe OB). 

3apuH — 6ecuBeTHAA MKHAKOCTh TaAKeee BOA, 6e3 
3amlaxa. 

TaOyH— kpacno-6ypad %XKHAKOCTh HeMHOrO TaKeEJee 
BOJbI,C JIGCrKHM 3€MaXOM CHHHJIbHOM KHCJOTbI. SapHH H TaOyH 
MeWICHHO HCHAapAIOTCA, ePKO BOHTHIBAIOTCA B MOPHCTble Ma- 
TepHaJibl, HE 3aTBepAeBAalOT MPH CHJIbHbIX MOPO3aX, [.1OXO 
PacTBOPHIOTCA B BOMe, NerKO Obe3Bpe>KUBAIOTCA HaLlaTbIp- 
HbIM CIHPTOM H BOJHbBIMH pacTBOpaMH WeloueH., 

XapakTepHbIMH MpH3HakaMH NopaxkKenHua Napamu stux OB 
ABIAIOTCH OCa6vleHHe 3PeCHHA HW 3aTPyAHeHHe AbixaHuaA. Ilo- 
paxXcHHe pa3BuBaeTca ObICTpO H He3aMeTHO, TaK KaK Mapbl 
He OKa3bIBaloT HHKaKOro pasaparkatolllero AeMCTBUA Ha [via3a 
H HOcorvioTKy. [losBusoTca COHOTeYeHHe, 3ATPYAHeHHe JbI- 
XaHHA, noTnsoctb. IIpu TaxKeIbIX OTPaBJIeHHAX HaOvIONa- 
IOTCH TIPHCTYNbI CHJIbHBIX CyAOpor, MapadMy KoHeuHOcTeH, 
MOXK€T HaCTYMHTb CMepTb. 

Kanu TaOyHa HW 3apHHa, MomaBliue Ha KOxy, ObICTpO 
BCACbIBalOTCH H BbI3ZbIBAIOT OOUIee OTPaBJIeHHe, HE OKa3bIBan 
MpH 9TOM HHKaKOrO pa3fpaxkaloulero MeHCTBHAH Ha KORY. 
[]pH3Hakv NOpaKeHHA B ITHX CAYUYAAX Pa3BHBalOTCA Tak Xe, 
Kak H MPH BAbIXaHHH MaposB 3sTHx OB. 

CuHHuAbHaA KUCNOTAa— GeclBeTHad, OUCH JeTY- 
Wad KHAKOCTb, CO CaObIM 3aMaxXOM, HAMOMHHAIOWUM 3amax 
ropbkoro MHHawa. ipa BabixaHHu MapoOB CHHHJIbHOHM KUCJIO- 
Tbl MOABJIAIOTCA Wapalanue B ropJie, ropbKHH BKyc BO PTY, 
OHEMCHHE CJIM3HCTHIX OGOI04eK PTa, SOIb B CepAlie, TOLWHOTA, 
pBoTa H rovloBHaA GOoulb. [pu TaAxeIbIX OTPaBJIeHHAX HaGJIO- 
a}OoTCH CYHOPOrH WH NOTepA CcO3HaHHA. 

OB KGKHOHApbIBHOrO AenCTBHA — OObIUHO cTOHKHe OB, 
TakHe, KaK HIPHT, JOH3UT U A30THCTbIN HNPHT, NOparxkarloulHe 
NPpe€HMYULECTBEHHO KOMKY; KpoMe Toro, atu OB mehcTBytoT Ha 
[la3a HW OpraHbl AbIXaHHA, a NONMadqan BMecTe C 3apaxKeHHOH 
NHILe HIH BOAOHW B OpraHH3M, NOpakaloT Opraubl MHWeBa- 
PeHHA H BbI3bIBAIOT OOLlee OTPaBJIEHHe. 

IIpH nonaganun Kanedb 3TAx OB Ha KomYy Ha TOpaxkeH- 
HOM y4dCTKe CHadaJla NOABAAIOTCA MOKPaCHeHHe, 3YA, »*KeHHE 
HW oOpa3yioTca nyspipH. Uepes HeKOTOpOe BpPeMA My3bIpH JIO- 
MaloTCcH H Ha HX MeCTe BO3HHKAWOT fAO/ITO He 3aKHBAIOULHe 
A3BbI. ORHOBPeEMeHHO MOBHILMAaeTCH TeMMepatTypa, Hapyillalor- 
CH CepedHad DeATe/bHOCb WH OOMEH BelllecTB. TyMaH H Mapbl 
sTux OB np JIuTebHOM BO3eHCTBHHU TakKe MOFLYT BBI- 
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3BaTb NOpameHve KOH, IIpu BAbIXaHHH NMapoB WIM TyMaHa 
NOABJIMIOTCH HENPHATHbIe OWLyULeHHA B rope HW py, Ka- 
eb, Xpunota. Moxkert pa3BuTbcs BocnaslenHe slerkux. IIpu - 
MOparkKeHHH Pas HaOsOMawTCcA 3YA, C.1le30TeYeHHe, CBETO- 
GOA3Hb, OTEYHOCTb, a Mp Oowlee CHbHBIX MOpaxkeHuAax — Mo- 
MYTHCHHE POrOBHUbI, NPHBOAALMee K YaCTHYHOH HIM MO.1HOH 
noTepe 3peHHA. 

Mn puT— MacAHHCTaA KUAKOCTS TeMHO-Oypero UBeTa, 
C TOPYNYHO-4eCHOUHBIM 3alaxom. Ilapbt unputa OecuBeTHbl. 
HMnput nioxo pacTBopsetca B BORE, HO AerKO pacTBOpsAeTcA 
B OCH3HHe, KepOcHHe, COMPTaX WH pa3/IH4HbIx Macvlax. IlepsBnie 
NpH3Hakw Nopaxkenna 3THM OB o6uapyxKuBaloTcsA MpUMepHO 
yepe3 4—6 uac. 

JIIOHM3SHT NpelcTaBAneT COOOH TAKeTYIO MaCJAHHCTYIO 
*KUAKOCTb MOUTH YePpHOrO WBeTa, C CHJIbHbIM HENPHATHDIM 34- 
naxom. Tlapbi ero GecusBertHbl. JItOH3uT XOpOUIO pacTBOpHeTcA 
B Bowe Hi BO BCeX pacTBopHTelax. J[elicrsue sToro OB ua op- 
raHH3M TpPOABASeTCH MOUTH HeMe/LICHHO: NocTpalaBluH 
OULyWaeT K2KeHHe, KOKA KpacHeeT HW OTeKaeT. OOWeNAOBH- 
TOe MEHCTBHeE JIOH3HTA 3HAYUTeIbHO CHJIbHeEC, YM HMPHTA. 

A3O0THCTHH  umapuHtT—G6ecuBeTHad MaCJIAHHCTAaA 
XKHAKOCTb, NoYTH Gea 3anaxa. JclHcrBue apoB HW Kaleb 3TOTO 
OB wanomMunaeT AelcTBHe HNpuTa. 

Bee yKa3anible OB — HOpHT, JIOH3HT H a30THCTbIH HH- 
DHT —- XOPOWO BMHTHIBAIOTCA B NOPHCTHIe MaTepHaJIbl: TKAHH, 
OOYBb, Oebe, AEPeBO, KHPMNY, MOUBY, YCHIHBaA HX 3apaKeu- 
HOCTb H 3aTpyAHsa OOe3RpexuRaHHe. OTH OB GpicTpo pa3py- 
IUaIOTCH XIOPHOH H3BeCTbIO, WleOUaMH, X.IOPaMHHaMH H Apy- 
THMH BCULeCTBaMH. 

OB yaywatowero sevcrBuA — O6bINHO HecTolikue OB 
(docren, Au@ocrexH vu ~Ap.). [opaxkaiot opraubr AbIXaHHA, BbI- 
3bIBaA OTEK .TePKIIX, 

MocreH — OecuBerHbl ra3, C 3aNaxXOM, HANOMHHAato- 
HM 3amax mpejoro ceva. JLudocrevu — Kpacuospataa 
MKHAKOCTh C TAKHM Ke 3aMaxOM, Kak (ocreH. ITH OB pas3py- 
IAIOTCA BOAHDIMM pacTBOpaMH leloyell, COAbI, HaLMAaTbIPHbIM 
CNUPTOM. 

@MocreH uw AHocreH nperActaBastoT co6ol OB 3amesvieH- 
Horo AeHcTBHA. Tipu BAbIXaHHH HX NMapoB OLLyWaeTcA CuJla- 
Goe »KoKEHHE B Pople, HCIPHATHbIM BKYC BO PTY, MOABIAIOTCA 
Kaleb, TO1OBOKpykeHHe, TouIMOTa. Ha 4HCcTOM Bo3sjyxe 
3TH OLLYICHHA ObICTPO NPOXOAAT, H NepBble NpH3HaKH OTeKa 
ACPKUX NOIBIAOTCH Yepes 4—-6 Yac.: HaYHHaeTCA CYXOH Ka- 
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IUeJIb, M€peXOALLHH B IyGOKHH Kalllentb C BbIeeHHeEM MOK« 
POTbI, NOABJIACTCA YYBCTBO YAYUIbA, OJDILLKa. 

OB pa3apamatoulero eicTBHA, KaK MpaBhsio, NPHMeHA< 
IOTCA B BULE AROBUTHIX AbIMOB H NopaxkaloT ruia3a (Hanpu- 
Mep, XJOpalleTOMeHOH) WH BepXHHe bIXaTe/buble MYTH 
(HanpuMep, aaMcutT). 

XmopaneTomeHou — KpucTamimyeckoe 6ecuBer- 
HO€ BeLIeCTBO, C NPHATHbIM 3alaxomM Yepemyxu. JIbIM xvIOp- 
alleTOeHOHA BbI3SLIBAeT Pe3b B [la3ax, CMe30TeEUeHHE, CBeTO- 
OOM3Hb, CYAOPOKHOE CMbIKaHHe 1v1a3. 

A aMCHT— TeMHO-3e1eHbIe KPHCTadibl 6e3 3amaxa, 
JIbIM aaMCHTa BbI3bIBaeT *KKCHHE B HOCY H B opule, 4HXa- 
HHe, OO1b B py, CJOHOTeYCHHE, Kallle@Ib H PBOTY. 

JIA S3allHTbI OT BCeX OTPAaBJIAIOWHX BeLLeCTB CY KAT 
IIpOTHBOra3sbl H CPpeACTBA 3alHTbI KOKH (HaKHIKH, 3allluT- 
Hble Canorv HIM YYJIKH, NepuaTKH), 


3. YTO TAKOE BAKTEPHOJIOFHYECKOE OPY)KHE 


BbakTepHonorvyecKHM OPyHeM MNPHHATO Ha3pbiBath 6o0- 
NA€ZHETBOPHbIe MHKPOOb! H TOKCHHBI, NpeqHamMepeHHo pacnpo- 
CTPaHAeMble MPOTHBHHKOM, C IeJbIO BbI3BaTb cpean sONen 
H KHBOTHBIX HHeKUKOHHbIe 3a601eBaHHA. 

MudekuuouHbiMH (HIM 3apa3HbIMH) 3a607eBaHHAMH Ha- 
SbIBaIOT TaKHe OO/1Ie3HH, KOTOPble NepemaioTcA OT G6ombHOrO 
yeOBeKa (HJIH XKHBOTHOrO) 320poBomy 4esoBeky. Undex- 
MHOHHbIe 3a00/1leBaHHA BO3HHKAIOT BCJeEACTBHE TOFO, YTO 
B OpraHH3M YeJIOBeKa HJM XXHBOTHOTO NonamaloT Bo3s6ysH- 
TeIH 3a60NeBaHHI — OolesHeTBOpHbIe MuKpo6nl. Muxpoont, 
BbISbIBAIOLIHe HH(CKUMOHHbIe 3a60/leBaHHA, 4pPe3sBbI4aHHo 
MavJibl, JLOcTaTOYHO CKa3aTb, YTO B OHO Kalle BObI MOKET 
ObITb 20 OAHOTO MHJUuapaa MHKpO6os. Pa3MuHoxKaloTcaA MH- 
Kpo6bl oueHb OpicTpo. B npolecce *KH3HEEATEJIBHOCTH HeKO- 
TOPble H3 HHX BbIACJIAIOT OCOObIe ANOBUTHIC BELILECTBa — TOK- 
CHHbl, KOTOPbI€ BbISbIBAIOT TAMKEVIbIC H ONACHbIe OTPaBJeHHA 
(HanpHMep, TOKCHHbI OOTYJIHHYCa BbISbIBAIOT TAKeNCe 3a60- 
JeBalive OOTY.1H3M). 

OTKya HW KaKHM 06pa30M TlonagaioT B OpraHH3M 60.1e3- 
HETBOPHble MHKpoOOpl? [I[pexye Bcero OHH MepexalwTca 3/0- 
POBbIM JIIOAAM OT OOJIbHBIX JHOJeH WH KUBOTHBIX, TaK KaK 
B MO¥E, CJIIOHE, MOKPOTe H APYrHX BbIAeCHHAX GOJIBHBIX CO- 
JePpKUTCH OTPOMHOE KOJIMYECTBO GOJIESHETBOPHLIX MHKpOOoB, 
OTH MHKPOObI NonasawT B BO3LYX, NOUBy, BOLY MH Ha OKpys 
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*KaAIollHe MPCAMeTHI, a OTTYMa B OpraHv3M 320POBOrO Ye.0- 
BeKa H.JH %KHBOTHOrO. B ecTecTBeHHbIX YCJIOBHAX MHKPOObI 
MPOHHKAIOT B OPraHv3M YevIOBeKa Pa3JIMYHbIMH MYTAMH. 

Yepes pot —c 3apaxKeHHon muuiel uu BOOK. Tak MoryT 
nmonwacTb B OPraHH3M BO36YAUTC.IM XOJIephl, OplowsHoro Tutpa, 
ausentepuu. TlepenocunkamMu Bo36yluTeleH 9THX Oowe3sHeH 
ABIAIOTCA MYXH, TapaKaHbl WH Apyrne HaceKOMble. OTHM Ke 
nyTeM nmonawawrT B OpranH3M 4YeslIOBeKa MHKpOObl TyOepKy- 
Jie3a HW CHOWPCKOH A3BbI, COMepKallluecH B MACE H MOVJIOKe 
OOJIBHBIX 2KHBOTHBIX. 

YUepes AbixaTeJbHble MYTH— MDH BALIXAHHH BO3TyXa, 
B KOTOPOM cojlepoKaTca MHKpoOpl. TakHM NyTeM Mepe/laioTca 
uyMa (JjerouHad (opMa), TyOepkyle3, rpuon, ANdtTepusA 
H Apyrne 6o.1e3uH. 

Yepes panpi. Ha Komwe 4eloBeKa BCerqa HMeeTCA MHOrO 
MUKPOOOB, KOTOPble He NoMaawT B OpraHH3M AO Tex Mop, 
moka He Hapyuiena IelOCTHOCTh KOXKUOrO NOKpoBa. Jliobaa 
Hapanhha WIM Mope3 OTKPbIBAIOT MHKpOOaM AOCTYM B KPOBb. 
UYepe3s noppexkKAeHHY!IO KORY MOPyYT NPOHHKHYTb BOsbyANTe.IH 
CHOHPCKOH ABSBbI, CTOJIONAKA, POXKH. 

Yepe3s yKyCbl HaCCKOMbiX. SaparKeHHble OJIOXH, CJIeMHH, 
KOMAPbl, MOCKHTHI, K1ellld NepesawoT Takue THKeIbIe 3a60- 
JI@BaHHsl, KAK UYMa, 9HLePaJUT, TYJIAPeCMHA, Pa3.IMYHble J1H- 
XOpaJLKH. 

BaktTcpnHooruyeckoe OpyxkHe MOKeT ObITb MpHMeHeHo 
B MO6OH OOCTAaHOBKe H B 1060e BpNeMA rota. OHO ocobeHHO 
OMacHO NOTOMY, YTO OOJIeE3HETBOPHbIe MHKPOObI HEBHAMMBI, he 
HMeIOT UBCTA HW APYPWX BHELIHHX MIpH3HaAKOB H HX TPYAHO O6- 
HapyKNTb. Kpome Toro, MHKPOObI ObICTPO Pa3MHOMKAaIOTCA 
MU paclipoctpaHaAloTcd Ha OOJbUIOH TeppHTOPHH, AVIHTebHO 
cOxXpaHAA CBOH ONaCHbIe CBOHCTBA. 

Ho.1e3HeTBOpHble MHKPOOb! HW TOKCHHbI, NIPHMeHAeMbIe 
® KayecTBe OakTepNOOrHyecKOrO OpyXKHsA, MOryT pacmpo- 
CTPAHATbCA NYTeM COpacbIBAHHA CaMO.1leTaMH [IPOTHBHHKa 
6akTeDHA.IbHbIX HOMO, a TaK?Ke CIeCILHaJIbHbIX NaKeTOB, MeLI- 
KOB H KOpOOOK C 3aPaXKCHHbIMHM HACCKOMBIMH, KJeLLaMH, 
rppi3yHamA. Moryt Obitb cOpomelibl 3apayKeHHble MHIWeBble 
TIPOAVKTH!, Pypak H PasIHIHble MpeAMeTHI. 

Jl 3aparkeHHs JlOJeH HaHOowlee BepOATHO NpHMeHenve 
BOZOYANTeIeH YYMbI, XOJlepbl, OplowHoro THdPa, CHOupCKOu 
A3BbI; WIA 3aPpaXKeHHA MKHBOTHHBIX — BOZ0yAHTeel CcHOHp- 
_CKOH S3BbI, OPyuewie3sa, cana W Apyrnx Gowe3HeH. 

Uy™mMa—ouekb omachoe ocTpoe HHMeKIMOHHOe 3a60.1e- 
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BaHve, Bo3s6yauTeleM 4YMbI ABIAeTCAH Malloyka, mornGato- 
Wad pH HarpeBaHuH HW MO AeHcTBHeM JIM301a (3% BOJHDITi 

: pactBop), EcrecTBeHHbIMH HOCHTeJIAMH UYMHOH Mma/l0uKH 
B TIPHpOe ABJIAIOTCA pa3JIHUHble Fpbi3yHbl: CyCJIMKH, Tapa- 
Oaraubl, MbILUH, Kpbicbl. PacmpocrpaHsloT uyMy 610xH, 3a- 
paxkeHHble YYMHbIMH MHKpoOamu. B- opraHH3M uesloBeKa 
YUYMHad MaOuKa MOKET MONACTh Mp ykyce O.1OXH, a TakKe 
yepe3 OpraHbl AbIXaHHA, MOBPeKAeHHY!O KOKY UH CJIM3SHCTHIe 
o6o0uKH. CylecTByIoT Be MOpMbI YyMbI: OyOonHaa Hu Je- 
rounaa. 

by6onHaa (opMa 4yMbl pasBuBaeTCA B Cayyae MpPOHHK- 
HOBCHHA BOSOYAHTeIA Yepes MoBpexAeHHyIO Koy. Uepes 
HECKO.1bKO WHeH (HHOraa— HeCKOJIbKO “acoB) mMocle nona- 
aviv BO36yYAHTeIA B OpraHH3M y OO/IbHOrO pe3KO MOBBI- 
IaeTcA TeMnepatypa, NomBIAeTCH Opea WH HacTynaeT noTepa 
co3Hanha. Ha wee, B NOAMBIWeYHbIX BNAAMHaX HB Maxy no- 
ABJAIOTCA OOJleZ3HEHHbIe ONYXOJIH — 6y6OHbI, Ha KOTODPDbIX 
MOryT OOpa30BaTbcaA FHOHHbIe CBHI. 

JlerouHad COPMa 4YMbI MpoTeKkaeT ONEHb TAKEO H CO- 
MpOBOKMaeTCA BbICOKOH TeMMepaTyPOH, OAHIINKOH, CHJIbHbI- 
MH 60.19MH B OOKY H KallJI@M C BbIZeJIeHHeM XKHAKON KpOBaA- 
HHCTOH MOKpoTHI. BowibHble YYMOH O4CHb OMAaCHbl WIA OKPy- 
2KalOllNX, TAK KaK B HX MOKPOTEe, CJIH3H HW BCEX BbIJeICHHAX 
COREPKHTCA OFPOMHOE KOJIMYCCTBO YYMHbIX Nawyouek. 

Uymy B HacTOSLee BpeMA YCHeLHO JeuvaT C MOMOLIbIO 
NPOTHBOUYMHOH CbIBOPOTKH WH pa3JIHYHbIX JIeKapcrTs. 

Bpyueame3— octpozapa3Hoe 3a00eBaHHe, pac- 
MpOcTpaHenHHoe cpeu KOpos, KO3, oBell. Bo36yauTenem Opy- 
Uelie3sa ABIAeTCA OakTepuA, KOTOPaA OT GO/bHOrTO MKABOT- 
HOrOo MonafaeT B OpraHH3M YeOBeKa B OObIMHDIX YCJIOBHAX 
pH yioTpeOs1eHHH CbIPOrO MOJIOKa H MACAa OOJIbHbIX XXHBOT- 
HBbIX, @ TakKKe MPH HeMOCPeACTBEHHOM COMPHKOCHOBeHHH C 
OOJIBHBIMH XKHBOTHDIMH. 

Y 6ouplioro uvepe3 1O—14 aHel NOABAAIOTCA 03HOO, OOnb- 
HbIM MOT H NOCTeNeHHO MOBbIWaeTcA Temnepatypa. JlHel ue- 
pes ecATbh OOulee CaMONYBCTBHe OO/IbHOrO HaYHHAeT YXyJ- 
WaTbcA: NOABAAIOTCH OO.1M B MOACHHILE, MbBIMIMAaX We, CHJIb- 
Hble H H3HYpArloulve NOTH. HabmtomaeTca Moparkenue cycta- 
BOB, CYXOMKWIHH. Bpylleie3 MOKeT MpoTeKkaTb B TeyeHHe 
-HECKOJIBKHX JleT. B HacToallee BpeMA seyeHHe Opyuesuiesa 
BEeETCA YCIeWHO H 34KaHUMBaeTCH BbIZLOPOBJICHHeM. 

XOJe@pa—onacHoe HHeKUHOHHOe 3a6oueBaHHe. Bos- 
OyAHTeJb — XOepHbIH BHOPHOH—HanOMHHaeT 0 cBOeL 
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(bopmMe 3anstTylo. On nornOaeT nod Bo3ReHCTBHeM BbICOKHX 
TemiiepatTyp (cBbiie 45°), IPHMbIX COJIHEYHBIX TydeH H pa3- 
JIMUHbIX LeE3HHMMUMPYOWHX BeULeECTB, HO AJIUTeIbHO COXxpa- 
HAeTCH B XOMOMHOH Boe. MexanuyecKHM Ne@PeCHOCYHKOM XO- 
JePublX BHOPHOHOB ABJIAIOTCA MYXH. 

Yepe3 HeCKOIbKO Heli (OT OAHOrO Mo WectTH Hel) 
noce NonalaHuaA B OPraHH3M BO3OyAHTe/IA XOepbI y 60.1b- 
HOTO MOABIAIOTCA CaOOcTb, YYAMLeHHbIN CTY, MYYHTeIbHaA 
pBoTa; HepeaKO OoOe3Hb CONMpOBOKMaeTcA GO01e3HeHIbIMH 
cywoporamMu, Temnepatypa noHmKaeTca, HacTynaeT CHbHaA 
ca60cTb, AbIXaHHe pe3KO yuallleHo, OONMBHOH sexKUT 6e3 
OBYKeHHnA. AOMeEPHbIe GOOsbHbIe OYeHb OMAaCHbl, TAK Kak 
BO BCeX HX BbIJeJICHHAX COAePKAaTCH XOJIePHbIe BHOPHOHHI. 

JieveHHe XOJIepbl B HaCTOAIee BDeEMA BeMeTCH YCrelHO. 

BpwwHOoH THG— OTHOCHTCA K OOWHM OCTPBbIM HH- 
(eKUHOHHbIM 3a60neRaHHaM. Bo36yauTeneM  sABJINeTCA 
OpiOuHOTHO3HaA TMasouKa; MeXaHWueCKHM MepeHOcynH- 
KOM — MYXH. 

BprownoTumo3svan MastoukKa nornOaer NO elicTBHeM 
BbICOKHX TeMlepaTyp H He3HHUUNPYIOWWAX BeLECTB. 

Yepes 10—14 aneh y 6bombHOoro oTMeyaeTCA OOlIiee HeNo- 
MoraHne, MOTePA allmeTHTa, OeccOHHUILa, C1a60cTbh, Temnepa- 
TYpa HauHHaeT MOBbIWAaTbCA, BO3MOMKHA MOTePA CO3HAHHA, 
Open. Uepes 8—10 qHeii noc.le 3a601eBaHHA Ha Tele BbICTY- 
naeT cbinb. Bore3Hb AIATCH HECKO.IBKO Heeb. 

CuOupceKkan a3Ba. B ecrecTBeHHbIX YCJIOBHAX 93Ta 
6o7e3Hb BCTpeyaeTcA Y Kpynunoro poratoro cKoTa. Bo36yAn- 
TEJICM SIBIAETCA NalOuUKa, COXPaHAIOWlaA 2KH3HECHOCOOHOCTh 
B TeVeHHe MHOTHX MecAleB, a HHOra u eT. UenoBeK MOxKeT 
3a60/leTb TPH BAbIXAHHH 3apaxKeHHOrO BO3AyXa, NPH ynorT- 
pe6.1eHHH B MADLY MOJIOKAa H MACA GOJIbHbIX 2KHBOTHDIX, 
@ TaKKe MPH HEMOCPpEACTBEHHOM COMPHKOCHOBeHHH C OO.1b- 
HbIMH 2KHBOTHbIMH. B opraHH3M ueJIOBeKa TMaIOUKH cHOup- 
CKOH SI3Bbl NONATAWT pa3s.1HYHbIMH MWyTAMH. M3recTHbl KoOxK- 
Had, JerOuHad H RKeTYMOUHO-KMIWeYHaA MOpMbl cHOupCKol 
A3BbI. 

Cpejln mogei Han6oyJee pacnpoctpaHeHa KoxKHan (:hopMa 
ciGupcKoH aspbl. Uepe3s wea-tpH ANA NocIe s3apaxwKenHHA 
Ha KOMKe NOABARETCA HCOOTbUIOe KPaCHOe NATHBILIKO, Ha KO- 
TOPOM ODpa3yeTCH A3Ba, OKpyxKeHHaA cTpynom. Temmepa- 
TYpa NoBblivaetTca No 40°; HaOmoWaloTcaA CHIbHbIe TOJIOBHbIe 
6o.1u uw o6ulee HemoMoraHve. Koxwnaa dopmMa cuoupcKou 
ASBbI HBJICUHBACTCA CPAaBHUTeJIbHO ObICTpO. 
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Jlerounan opMa cHOuPCKOH A3BBI XapakTepu3yeTca TA- 
XKEJIbIM COCTOAHHEM OO/IbHOrO: OTMEYAIOTCA BbICOKaA TeMme- 
paTypa, O3HG6, CHJIBHbIM Kaleb. 

Kumeunaa MopMa CHOHPCKOH A3BbI HaNOMHHaeT OcTpoe 
OTpaBuieHHe. Ha6uiofgaiotca pe3skHe OOH B XKHBOTE, FO/0B- 
Hble 60.14, KpoBaBan pBoTa, OOuwlaA claGocTb. Bbowe3Hb Mo- 
2KeET HM€Tb CMEPTEJIBHBIH ACXOJ. 

OCcHOBHBIM CHOCO6OM JIe4eHHA ABJAeTCA BBEACHHE CbIBO- 
POTKH, TPHMeHeHHe NCHHUWHVIJIHHA, TIIOKO3bI. 

BoTyAH3M — OCTpoe TAKeM0e 3a601eBaHHe, BbISbIBAe- 
MO@ TOKCHHOM OOTYyAHHyCa. OTOT AD BbIMeAIOT MHUKPOOH, 
Pa3MHOMKalolllvecH Ha MACe, MACHHIX H KOMOACHBIX H30eu- 
AX, B pbIOHbIX H MACHbIX KOHCepBax. TOKCHHbI MomalaiorT 
B OPraHH3M 4YeMOBeKa PW BAbIXaHHH 3apadxKeHHOrO BO3Tyxa, 
pH NONawaHkH Ha CJIM3HCTbIC OOOJIOUKH HK MOBpexK]eH- 
Hy!0 KOKY, a PiaBHbIM COpa30M B Cwlyyae MpHveMa B MHLLy 
3apaKeHHbIX MpOAyKros. TokcHH OoTyHHYyCa MOKeT ObITb 
NPHMeHeH MPOTHBHHKOM B Ka4yecTBe OakTepHomorMyeckoro 
OpyXKHA. 

OtTpapuieHHe TOKCHHAMH Ppa3BHBaeTCA OUeHb  ObICTPO. 
YoKe yepe3 2—24 yaca NOABAAIOTCA OOH B KHUICUHUKe, PpBO- 
Ta, pe3kaa caO6ocTb, MOBbIaeTCA TeMMepaTypa, HaOu1K- 
Raerca paccTpokcrTso 3penusn. JlambHeklee TeyeHHe Oome3HH 
3aBHCHT OT MpHHATHIX Mep. IIpu TaxKebIX OTPaBJIeHHAX 
CM€PTb MOKEeT HACTYNHTb Yepe3 HECKOJIBKO “aCcoB. 


YroObl He AONYCTHTb paclipocTpaHeHHA 3apa3HbIx 3a60- 
NeBaHHH, HPOBOAHTCA PAA MpowakTHYeCKHX MeporlipHaA- 
THH. [laBHbIMH H3 HHX ABJIAIOTCH: OOA3ZaTeJIbHbIe MpeAOXxpa- 
HATeCJIbHbIe MPHBMBKH; HaOJOWeHHe HW KOHTPO1b 3a Npesnpua- 
THAMH OOUeCTBeEHHOrO MHTAaHHA H MHIWeBOH MpOMbIIJeH- 
HOCTH; YHHYTOMKeHHE FPbISVHOB H HaCeKOMBIX; esHHekUHA 
MeCT OOLIECTBEHHOFO NOb3OBaHHA WH CBaJIOK; CTpOrHi BeTe- 
PHHAaPHbIM KOHTPOwJIb. BarkHoe 3Ha¥cHHe HMeeT COOIOMeHHe 
Mep JIHYHOH HrHeHbl: MbITbe PyK NMepeA eAOH, OOMbIBaHHe 
CbIPbIX @PYKTOB HW OBOLIeH, KHNAYeEHHE MOWIOKa, NporpeBaHHe 
Ha OFH€M HEKOTOPbIX MpOAyKTOB. 


? 


4. YTO TAKOE ATOMHOE OPY)KHE 


B KOHUe BTOPOH MHpOBOH BOHHbI AaMePHKaHCKHe CaMO.le- 
THI COpocHIH Ha AMOHCKHe ropoga Xupocuma u Haracaxu 
aTOMHble OOMObI. B3pbipbl OOMO6 NpHYHHuH HaceJIeHHIO 
STHX TOPOAOB OoIbUIne GeACTBHA — BbIZBaJIH THOeCIb MHOFEX 


Psa 19 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


THICAY JIOMeH, PAaspyWeHHa, Tomxapb!. Maccopble nopakenua 
mionmeH B XupocuMa Wu Haracakn ABHAHCb CeRCTBHeM TOYO, 
UTO HacevieHHe ITHX FOpOAOB He pacnosarasio HHKaKHMH 
CpeACTBaMH 3allHTHI. 

HelictBve aTOMHOFO OPyXKHA OCHOBAHO Ha HCMO.1b30Ba- 
HHH aTOMHOM SHeprHn. 

OTKpbITHe Me€TOJOB UCIONb30BaHHA ATOMHOH 3Heprun — 
BeUMaliWee JLOCTHMKeHHe COBPeEMeHHOH HayKH. CopretcKue 
YYellble BHECJIM HEOWEHHUMBIN BKJIak B paspaG6oTKy cnocoboB 
NOJYYCHHA ATOMHOH 3HepruH. B CopetcKkom Colo3e Brepsble 
B MHpe aTOMHad 9SHEPrHA HCMOJIb30BAHa B MHPHBIX WeCAX, 
B CCCP 6blia noctTpoena H nylleHa MepBpad B MHpe aTOM- 
Had WIEKTPOCTaHWHA. C KaxkAbIM AHEM BCe IUHPe HCMO.Ib- 
3yeTCH Y HaC aTOMHAA 9HeEPrHA B MeTaJyprHu, MeCANWHHe, 
C@IbCKOM XO3sHicTBe, Upombluwientioctu. J, HpekTuBamMH 
XX coe3sia KITCC mpeaxycmotpeHo nocTpoHTb B_ TeyCHHe 
1956-—-1960 rofoB aTOMHble 2XICKTPOCTaHWHH OOULeH MOLLI- 
HOcTbIO 2—2,5 MJIH. KHAOBATT H OHH ATOMHbIH JI@2OKOVI. 

[IpaBuTesibcTBa Ke HMMePpHaJINCTHYeCKHX TOCYAaPCTB 
HCNOIb3yYIOT STO BeHUAaIWee OTKPbITHe B MepBylO OUepeslb 
ISA BOCHHBIX UeIeH, AIA CO32aHUA OAHOTO W3 CaMbIxX MOLL: 
HbIX CpeACTB MaccoBOoro TopaKeHHA — aTOMHOrO OPyKHA. 

B HacTOAllee BpeMHA CYyLIecTByeT Ba Bua aTOMHOFO 
OPyXHsA — aTOMHOe OPyKHe B3PbIBHOrO MenCTBUA (ATOMHDBIe 
H BOAOPONHble ABHALHOHUbIe OOMOBI, a TakKe apTHJ.Jepull- 
CKHe CHAPAbl, pakeTb! MaJibHero jeHCTBHA, CaMOJIeTbI-CcHa- 
PAAbl, TOPNeAbl, CHapAKaeMbIe ATOMHBIM 3aPAOM) H aTOM- 
Hoe OpyxKve HeaspbIBHOrO AeWCTBUA (OoeBbIe pPaAHOaKTHB- 
Hbl€ BellCCTBa). 

Tak KaK OCHOBHbIM BHAOM aTOMHOrO OPyXKHA B3SPbIBNOTO 
AeHCTBHA ABIAeCTCA ATOMHAH OoMOa, CeAyeT OCTaHOBHTbCA 
Oo.1ee MOAPOOHO Ha cnoco6ax ee MpHMeHeHHA, MpHuinne 
ReHCTBAA WH NoparkatoulMx PaktTopax. 

B3pblIB aTOMHOH OOMObI MOX%KeT ObITb MPOH3BeLeH Kak 
B BO3LYX€ — Ha BbICOTe HECKOJIBKHX COT MeTPOB, Tak H Y Tio- 
BEPXHOCTH 3€MJIM. SBYK B3PbIBa HaCTOJIbKO CHJIbHbIH, YTO OH 
CIbHUe€H Ha paCCTOSHHH HeCKOJIBKHX Je@CATKOB KHJIOMCTPOB. 
B MOMeHT B3DPbIBa HaGsONaeTCH OCJIENHTeIbHO sApKaa 
BCMbIUKa, OSapsOlllad HeEOO HU UpHieraroulylO Me€CTHOCTb 
Ha 60JlbluOe paccTOAUHe. | 

B ouare B3pblBba BO3HHKaeT OFHeEHHbIM Wap, TeMnepaTypa 
KOTOPOrO AOCTHraeT HECKOJIBKHX MHJIAHOHOB rpakycos. B te- 
yeHHe HeCKOJIBKHX Ce@KYHA OFHeHHbIN Wap ABJIAeTCA HCTOU- 
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HHKOM CHJIbHOro CBeTOBOrO H3lyueHHaA. SaTemM oH 6BICTpO 
NOAHHMaeTCAH, OCTHIBAeT WH NpeBpaulaetca B KAyOnuleeca O6- 
ako. OHOBPeMeHHO C 3eCMJIH NOAHHMaeTCH CTONO MbIIH, 
HW O6ako B3pbIBa NpHoopertaert rpHOoBrAnyo opmy (puc. 4). 
Bplctpo NOAHHMaACb Ha Oobiyl0 BEICoTy (go 12—14 Km), 
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Puc. 4, O6naKko rpH6opnqHOH topMbl, oOpasyiouleech MpH B3pbiBe 
ATOMHOH 6oMO6bI 


O6/IAKO Pa3MbIBaeTCA BOSZYWIHbDIMH MOTOKAMH H TocTenmeHHO 
pacceuBaetcn. B paiione B3pbisa H MO MYTH ABH KeHHA OO- 
aKa BbINafaioT B BUAe MblIH OOpa3syloujvecA MpH B3PbIBEe 
PaAqWOaKTHBHble BelULeCTBAa, KOTOPble 3apaKalOT MeCTHOCTb 
H HaXOAAlWiHecA Ha HeH NpeAMeTHI. 
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O6bpa3yloulancA B pe3y.IbTaTe B3pbIBa YapHad BOK 
c GobUIOH CKOpOCcTbio pacmpocTpaHsAeTcA BO BCe CTOPOHBI. 
Kpome CBeTOBOTO H3AYYCHHA H YAapHOH BOJIHbI, B3PbIB aTOM- 
HOH GOMObI CONpOBOKAaeTCA HEBHAMMDIM PakWCaKTHBHbIM 
HW31VYCHHeEM, BPeANO AeHCTBYIOWIMM HA YeJIOBeKAa. 

TakliM OSpa3omM, Mp B3pbiBe ATOMHOK OOMObI YesIOBeK 
MOKET NOTVSHTb KOMOHHHPORAHHbIe MOpaxKeHHA B pe3yVIb- 
TaTe OLHOBpeMeHHOrO WeHCTBHA CBeTOBOTO H3JIYYeHHA, yap- 
HOW BOJIHbI H pakwvoaKkTHBuoro H3ayyeHHA. MoxkHo NOyHTb 
TaKKe TAKEbIC MOPAKeHHA TPH AVIHTeIbHOM MpeOplpaHiu 
Ha M@CCTHOCTH, 3apaxXKeHHOH paAHOaKTHBHbIMM BeLleCTBaMH,. 

CserosGe H31yYeHHe TIP R3pPbIBe ATOMHOH OoMObI Mpo- 
JlOKaeTCA HeCKOJIbKO CeKyHA. Cua ero B HECKOJIbKO pa3 
MNpe€BOCXOAUT CH.TY COJIHCUHOTO = H3JIYIeCHHA B ACHBIH Jeb. 
Jlostomy, HeECMOTpA Ha KPaTKOBpeMeHHOCTh eHCTBHA, CBe- 
TOBOC H31YUEHHE BbISbIBAeT OMOFH OTKPHITHIX YacTeli Te.1a, O6- . 
PaIeHHbIX B CTOPOHY B3pbiBa. OoKOrN, NPHUHHAeMbIe CBeTO- 
BbIM H3JIYYCHHeM, MaJIO YM OTJIMUAIOTCH OT OOBIUHBIX OPKOTOB. 

Jlioqu, oeTble B Oenyio (HH cBeTAYyIO) CBOOOAITYIO 
OMeKAY, NOJYYalOT MeHbUIHe OMKOrH, YeM JOH, OeTHle 
B TEMHYIO H MIOTHO MpHerawulylo K Tey Oe*Ky. 

YGexKuula H YKPbITHA NOAHOCTbIO 3aLHIWaloT OT Mopa- 
*KCHHH CBETOBbIM H3J1y4eHHeM. 

Yraphasn BOA, BOSHHKAIOULAaA MPH aTOMHOM B3PpbiBe, 
OKa3biBaeT CBOe BOSelicTBHe B TeyeHHe 1O—15 cex., no ona 
BO MHOrO pa3 MollHee, 4M BOJIHa, OOpa3yloluasca mpH 
B3pbIBe CaMOH KpynHow dyracuoH apuadomOpl. CKopoctb 
pacnpocTpaHeHuA yapHOH BOJIHbI ATOMHOTO B3pbIBa ObICTPO 
MangactT. Tak, lepBbih KHIOMeTp OT I€HTPa B3pbiBa YAapHaa 
BOJIHa TIPOXOMHT NpHMepHo 3a 2 ceK., Ba KHIOMeTpa — 3a 
5 ceK., 2 TPH KHIOMeTpa — 3a 8 ceK. 3a 3TO BPeMA MOXKHO 
YCMCTb 1e4b Ha 3@MJIIO HH CIIpATaTbcA 3a Kakoe-s1HO0 YKPbI- 
THe H TCM CaMbIM YMCHbIJHTb NOpaxkcHHe OT YAapHOl BOVIHDI 
Hi} BOBCC H30eKaTb ero. 

PalvoakTHBHoe H3Jy4eHHe, BbIeACMOe MPH aTOMHOM 
B3pbibe (ero Ha3biIBalOT NPOHUKalOuleH pawnaunen), BpeHO 
nelicTByeT Ha He3ailHMeHHbIx moze. Tloa BoszelcrBHeM 
NIPOHHKawuleH paAHAUHH HacTyNaeT 2aOo/ebaHHne, Ha3blBae- 
Moe wyuesow Oouesnpio. Jiyyepan Ooe3Hb TpoTekaeT No0- 
pasHomy. Jlerko NopaeHHble BbISMOPaBJIMBalOT Yepe3 JBe- 
TPH HeJeJIH; B CTYYaAX THKeTOrO NOPaXeHHA MOXKCT HMCTb 
MeCTO CMepTevIbHbIH Hcxoy. Han6Ooulee TAwKeO NepeHOCAT 
aTY Goue3sHb JeTH. UemM able HaXOAHJICA UeOBeK OT WeH- 
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Tpa B3pbIBa, TEM MCHbIne OH OyAeT NOMBepraTecA MeHcTBUIO 
paMOaKTHBHbIX J1yyeH H Tem cila6ee GyeT NOparkeune. 

PaqvoakTHBHble H3/IyYeHHA CHOCOOHbI MpOHHKaTb yepes 
PasvIMUHble MaTepHaJibl, HO HHTeCHCHBHOCTb JIy4eli pH 3TOM 
ocla6vineTca. Hanpumep, clow rpyHta rTomuuHol 14 cm 
YMeHblIlaeT HHTCHCHBHOCTb JIy4eH B Ba pa3a, COM AepeBa 
TOMUMHOH 40 cm usin 100 cm cHera—B ueTbIpe pa3a, 
| m rpyuta Hin 60 cm OeTOHa — B CTO paz. 

Ilo aeHcTBHeM paAvOaKTHBHOrO u3/Iy4eHHA pa3sMuHble 
BeWUeCTBa, HAXOAALIHECA B NOUBe H CTPOHTeJIbHbIX MaTepua- 
flax (HampHmep, HaTpHii, KabuHH, KpeMHHH HW ADp.), Camu 
CTAHOBATCA PaHOAKTHBHbIMH H TaKKe MOLyT BbISbIBATb TA- 
*KeJible NOPaKeHHA. 

IlonaB Ha KOMKY, PasHOaKTHBHble BellleCcTBa, OOpa30BaB- 
WHeCH B pe3YyJlbTale BO3MeEHCTBHA PaHallHH, BbIZbIBaIOT 
pa3vIH4Hble Nopawkenua. Ecwiu 9TH paNHOaKTHBHbIle BelllecTBa 
MPOHHKHYT BHYTPb OpraHH3mMa (C Mbwibio, BOON, nHIlen), 
MOET pa3BHTbCA JIyYeRaA BOOVIe3Hb. 

[losTOMy, HaxOAACbh Ha 3a€P4KCHHOH MECTHOCTH, HeEOOXO- 
HMO OPHHHMaTb Bce Mepbl K TOMY, 4TOObI PawvHOaKTHBHb!e 
BelUeCTBa He MONaJIH HH Ha KOMKY, HA BHYTPb OpraHH3Ma. 
J\id 3aulHTb! B STAX CY4AAX ACNOMb3YIOTCA HHAMBUAYyaJib- 
HbIe CpeACTBa MPOTHBOXHMHYeCKOH 3allHTb! (MpOTHBOra3bl 
H CpeACTBa 3aLLHTbl KOKA). 

Boepbie paavoakTHBHble  sBellecTBa (coKpalieHHo 
BPB) — 3To cnelWasbHO MIpHrOTOBJIeHHble BeLIeCTBa B BHZe 
KUAKOCTeH, MOPOWKOB HH AbIMa, COMepKallve pasnoak- 
THBHbIe aTOMbI. [lopakatoulee fefcrBHe BPB Ha 4yesoBeKka 
OObDACHAeCTCH BPCAHbIM BJIHAHHEM PAMHOAKTHBHbIX H31y4e- 
HHH Ha KHBbIe K/ICTKH OpraHu3Ma. Tlonagaa Ha KomwKy, BPB 
BbISbIBaIOT MOPaKCHHe KOXKH H OOPA30BaHHe A3B; BAbIXAHHe 
BPB smecte ¢C 3apayKeHHbIM BO3AYXOM, a TakxKe ymoTpe6- 
JI@HHe 3apaKeHHOH BOAbI WIH OHULH MOXKECT BbISBaTb JTy4e- 
BY!IO Oov/lesHb, PasspytTwe uW HCXOA 6oOe3HH B 3THX Cwy4aAX 
34BHCAT OT KOJHYeCTBA NOMaBLUAX B OpraHH3M paHoak- 
THBHbIX BeLCCTB WH OT COCTOAHHA Oprahh3Ma. 

BPB MoryT 6bITb NpHMeHeCHb! 1A 3apaxKeHHA BOSAYXA, 
MNOUBbI, PACTHTEJIbHOCTH, BOJOeMOB, 30aHHH UW T. 1. NpH No- 
MOULM a@BHalHOHHbIX O60OMO, apTHJWIepHHCKHX CHapaaOB 4H 
Apyrux cpegcts. [Ipwembl 3auHTbl W MpaByla NOBeAeHHA B 
paloue, 3apaweHHom BPB,—Te xe, 4TO H Ha MeCTHOCTH, 
3apaXKeHHOH paAvOaKTHBHBIMH BeLICCTBAMH B pe3yJIbTaTe 
B3pbIBa ATOMHOH OomOpl. 
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Topaxkarouine cbaktopbl BomOpeAHO! GoMObl Te Ke, YTO 
M y aTOMHOH OoMObI, HO payluyc AelicTBHA BOOPOAHOT 
OOMObI 3HAYIITeIbHO 60.1bIIe. 


Tanasa [ll : 
OCHOBHbBIE CBEJEHHSA O FBO, MABO H JOCAA® 
1. YTO TAKGCE fT1BO 


ITBO — sTo cucteMa npoTHBoBo3ayuinoli O6opolbl, npH- 
3BaHHaA He AONYCKaTh Hallawenui BPawkecKOH aBHalLHU Ha 
Hall HaCCI€HUble MYHKTHI. 


J{IA BbINOJHeHHA ITOH 3anagn HeOOXOAHMO mperxkze 
Bcero 3a6aroBpeMelHO OOHAPyXUTb MpHOsHKeHHE CaMO- 
J€TOB MPOTHBHHKa. ITO MO3BOHT BOBPeMA UpHsectH B 
O60eBylO TOTOBHOCTb HCTPeOHTeIbHYIO AaBHallHtO, 3eHHTHY!0 
APTHJJIEpHIO H Apyrve aKTUBHble CpeACTBa NPOTHBOBOSAYII- 
HOH OOOPOHDI. 


Sa6aroppeMecHHoe OGHaApyxKeHHe BPankecKol aBHaluH 
oOecneuuBaeTcA payvomOKaluell H APYTHMH cpencTBaMu 
HaGMOMeHA. C NMOMOWbW pawHOMOKAWONHBIX VCTAMOBOK 








Puc. 5. 3enntTupie MpOMeCKTOPh! OCBeULAlOT BPawecKhe CaMOJIeTbi 
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MOKHO OOHAPYKUTb BParKecKHe CaMONETHI AHEM H HOUbIO, B 
MOOy!0 Morosy; WH HE TOIBKO OOHaAPyXKHTb, HO H ONPeAeJIHTb 
KOJUYeCTBO OOMOapAHPOBLUMKOB, HX HanpaBuienue, BbICOTY, 
CKOPOCTb movieta. 

B pesyJlbTaTe NOMYYCHHEIX MaHHbIX O BPaxKecKHX caMo- 
€TaX MOMKHO CBOCBPEMeHHO MpeynpesAHTb wHacevienne oO 
NpHOJIHxKeHHU aABHaluu NPpOTHBHHKAa H TOUYUHO Hd liDdBUTb 
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Puc. 6. A3poctath 3arpaxsenna 


Hally HCTpeOHTeIbHy!0 aBHallHIO Ha yYHHYTOKeHHe BOSAYUI- 
HOrO Bpara. : 

Hcrpe6uterbuaa aBvallua — Han6ouee MOLIHOe cpen- 
ctso [IBO. Camouiethi-uctpe6utenn o6nanaiot 6oabuolt 
CKOPOCTbIO MO/eTa, BbICOKOM MA@HeBPeCHHOCTbIO HW MOLIHBIM 
NYWeuyHbIM BOOpyxeHHem. Jina Toro 4TOGbI cBoeBpemMeHHO 
NepexBaTbiBaTb Bpamweckue GomOapAMpoBLINKu, HcTpebuTe- 
4 TIBO joukubt HaxoAWTbcA Ha aazponpomax B TomHOli 
OoeBol TOTOBHOCTH. | 7 

Jia =yHuaTOwKenHA. GoMOapAupOBLNKOB mIpoTHBHUKa 
CYKHT. TaK2Ke 3€HHTHAA apTHJepuA. CoppeMenuble 3eHHr- 
HbI€ MYyIUKH C MOMOMWbIO PaHONOKAUHOHHEIX MpHoopoB Mo- 
ryT BeCTH M€TKHH OFOHb NO CaMOJeTaM, JIETALIHM Ha 6oub- 
WOH BBbICOTe. 
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B Hounoe BpCMsA Ha NOMOLIb CaMOJleTAaM-HCTpCOHTeJIAM 
H ApTHJWIepHH MpHXOAAT SeCHHTHBIe NpoOrxexTopbl (Puc. 9). 
Ocpelllas CAaMOJIeTbL MpOTHBHUKa, 3CHHTHbI€ IIpO%KeKTOpbl 
Ob6ecneuMBaloT YCIell HbIe AeMCTBUA UCTPeONTebHOH aBHa- 
WH HW 3@HHTHOH apTHJICpHH. 

Bo BpeMa BTOPOH MHPOBO!! BOHHbI pH OOOPOHe BaxKHbIXx 
HaCCJICHHbIX MIYHKTOB, 3aBOJOB, %Ke1E3HOLOPOMKHBIX Y3/10B H 
T. 0. WAPOKO MpHMMeHAIHCh a3poCcTaTbl sarparKieHia 
(puc. 6). 

Takum o6pa30M, cpeaActBa, KOTOPbIMH pacnoJlaraet 
COBPEMCHHAA MPOTHBOBO3AYWHAA OOOPOHAa, MO3BOIAIOT BO- 
BpeMA O6HaPYKHTb BpaxkeckHe OOMOaPANPOBLILMKH Ha NOA- 
cTyNax K HallMM rOpOl4M HW HaCe/IeHHbIM NYHKTAaM, a B C.ly- 
uae MpoOpblBa OTACJIbHBIX CaMO1eTOB — HeMeAJIeEHHO ApH- 
HATb Mepbl K HX YHHYTOAKEHHIO, 


2. YTO TAKOE MECTHAA MBO 


Hecmotpa Ha HaJIM4He MOILHbIX CpeACTB MpOTHBOBO3- 
AYWIHOH OSOPOHHI, HeIb3A BCE Ke PAaCCUHTEBATb, ITO BPArke- 
CKHe CaMOJeTbI BO BCeX C.1y¥anX OyAYT NOJHOCTbIO YHHYTO- 
SKeHbI WIM OTOrHaHbl. Boose BO3MOXKHO, YTO OTAeJIbHbIC 
OoMOapAHPOBLLHKH Bpara CYMelIOT MPOPBaTbCA B BO3AYII- 
Hoe mpocTpaHcTBo Haweh crpaubl. Herb3a 3a6biBaTb H O 
TOM, UTO MPOTHBHHK MOKeT MPHMeHUTb OecNH.IOTHbIe cped- 
CTBa MopaoxkKeHHa. 

B pe3yibTate HanafeHHaA aBHalNH NpPOTHBHHKa 4. 
NPHMCHeEHHA OeCHHIOTHBIX CpeACTB B HaCeJI€HHbIX NYHK- 
TaX HW LopowaxX MOFyT BO3HHKHYTb CaMble = Pa3ito- 
OOpasHble NMOpaxKeHHA: pa3pyIeHHA 34aHHH, MpOMBILVICH- 
HbIX MpelpusATHil, coopyxenHH ropoackoro XO3AHCTBa (Bo- 
JIOMPOBOAHDIX, Ta3OBbIX, IBWICKTPHAeCKHX HW APYTHX ceTelt) ; 
OTAeIbHbIe YUACTKH MeCTHOCTH MOFryT ObITb 3a)aKeHbl OF- 
PABAOULMMH, PatHOAKTHBHbIMH BellecTBAMH HIM GoulesHe- 
TBOPIIbIMH MHKpOOaMu. 


Ilias toro uto6pl Kak MOXKHO OplcTpee JIHKBULHPOBaTb 
NMOCeCICTBUA HamaheHuA C BOSLyXa, ellie B MHPHOe BpeMdA 
QOJDKHbI ObITb NpoBeeubl OOJbLIHE NOALOTOBHTCIbHbIe Me- 
ponpuaTua. K HAM OTHOCATCA: CTPOHTeJECTBO yOexKHUL A191 
YKPBITHA HaCeJeHHA, MOATOTOBKa HHAHBHAYAJIbUbIX CPeACTB 
MPOTHBOXHMHYeCKOH  3allHTbl, MeAHIMHCKOrO MMyLlecTBa, 
CpeAcTB JWI TYIUeHHA MOKaposB, CpeACTB OOe33apaKuBaHHA 
TEPPHTOPHH H T. 11. 
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Jl. cBoeBpeMeHHOrO OMOBeWeHHA HaceteHHaA 06 onad- 
HOCTH HamaqeHuA C BO3MyXa 3apaHee NOFOTABANBAIOT paxno- 
TPaHCAAWHOHHY CeTb H Apyrue cpecTBa onoBelleHua 
(QJIEKTpOCHpeHbI H T. 11.). 

J\.1f TpoOBeqeHHA BCeX MeCPONPHATHH, O KOTOPBIX cKa3a- 
HO BbIWe, a TaKKE MIA AMKBHTAWWH NocencTBu Hanase- 
HHA C BO3HyxXa OpraHusyeTcA MeCTHaA MpOCTMBOBO3SAyWHas 
c6opoxa (cokpauienHHo MIIBO). 

MectTHai MmpoTHBoso3yzyuinaa o60poHa mpencraBmsaer 
coOOH KOMIIeKC MepONpPHATHH, OCYUeCTBIAe€MbIX B CTpa- 
He JIA 3allHTbI HaCeJIeHHA OT COBPCMEHHbIX CpeACTB Nopa- 
*KCHHA, AIA MpPOBeeHHA ChacaTeNbHbixX paOoT HW OKa3aHHA 
NOMOUA NOCTpaaBIUHM, a TakKe WIA BbIMOMHeHHA HeOT- 
JIOMKHBIX ABAPHHHO-BOCCTAHOBHTCJIBHEIX pa6or. 

Cnacenue NocTpaqaBwux WH OKa3aHHe MM MOMOUIN, AHK- 
BHAaluio aBapHw, TYWIeHHe NOKapow wu Apyrue paGoTyl B 
ouarax NOpakeHHa OyyT MNpoBoxHTb (copmupoBpanua 
MIIBO. K sTum pa6otam no Mepe HeoOxonuMocTH MOKeT 
NPuBMeKaThCA H TPyAocnoco6Hoe Hacenenue. 

K MIIBO xomkub! 6bIlTh NosroTOBJeHBI HaceneHHEle 
NYHKTbI, PaOpHKW HW 3aBOLbI, YYpeKMeHUA, WIKOJbI, yueOuLIC 
3aBeNeCHHA, KOJIXO3bI, COBXO3bI, MTC, a Takxe 2KuJIbIe 2OMa: 

/\1a MpobeseHHA B OUarax MOpaxkenua Bcex Tex pao, 
O KOTOPbIX TOBOPHJOCb BbIlle, B HaCeJICHHbIX MYHKTaX, Ha 
MpeCANPHATHAX CO3AalwOTCA UH NMOATOTABMMBAIOTCA cnellMaJb- 
Hble @opMuposanua MITBO. B xaabIx oMax, kKomxXO3ax, 
copxo3ax, MTC wT. 1. 43 %KHABLOB, paOounx HW CyKallux 
CO3MalOTCA TPyNMbl CaMO3aLIMTbI HH YHUTAPHble 3BeHbA, 

Bo rviape rpynmbl CaMO3allMTbI CTOAT HaYaJIbHAK rpynmbl 
H 3AMECTHTe1b HaYaJbHHKa M0 MNOJMTHYeCKOH paGorTe. 
Kaxkqaa rpyia cOcToHT w3 UleCcTH 3BeHbeB: OXPaHbl 
NOpAaAKa HW HaGOeHHA, NPOTHBONOKAapHOn 3aLlNTHI, Aera- 
3aUMOHHOTO, ABAPHHHO-ClacaTeIbHOrO, MeAHIMHCKOrO H 3Be- 
Ha yOe@KHLL. 

B cejlbCKOl M€CTHOCTH CO3MaeTCA BeTePHHAPHoe 3BeHO. 
Kaxkjloe 3BeHO HacuutTbinaeT 5—8 yenoBek u umeer 2 yes0- 
Beka B pe3epBe, Ha Cy4ah 34MeHDbI BbIOBIBIIHX. 

[ pylnbl CAMO3aULMThi JOJKHbI AKTHBHO yuaCTBOBAaTb B 3a- 
OlarOoBpeMeHHOH nosroToBKe csBoero o6bekta K MIIBO; 
oOecneyHBaTb COXpaHHOcTb HMyulectBa MIIBO u comepxatb 
€rO B NOCTOHHHOKM TOTOBHOCTH; COMeHCTBOBATb MpoBeeHHIO 
NpowakTHYeCKHX CaHHTapHbIX H MPOTHBONOKAaPHbIX Mepo- 
NPHATHH Ha OOCAYKHBAeMOH TeppHTOPHH; KOHTPOMHpOBaTb 
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coOMOTeHHe MpaBusl CRETOMACKHPOBKH HW MpaBh.c NOBeACHHA 
B YCOBHAX yrporKaeMOre MOMOReNHA; ONOBCMLaTb HaCcee- 
HHe o curHaviax MITBO; o6OecneyHBaTb NpaBuJlbHOe HCNO.1b- 
goRanHe yOexkuu, mo curdatamM MIIBO; ta6sionaTb 3a 
TeppHTOpHeli, OGcyXKHLAeMOH TpynMol CaMO3al[HTbl, Mpo- 
BOJHTb HeOOXOAHMYIO pa3sBeKy H MepeqaBaTb MaHHbie O 
BOSHHKIUHX HOpaxkeHHAX; OKA3bIBATb MepBylo AOBpayeOuylo 
NOMOLLb MOCTpaaBlHM; OXPaHATb rocyfapcTBeHHOe HMYy- 
WlecTRO H JIMUHbIe BeLIH rpaxkav; JHKBHMPOBaTb HeOO.Ib- 
WHe OUAPH MOPaxKecHHsH, BOSHHKIWHE B pe3yJibTaTe Hallae- 
HH C BO3AYXa; BLIBOAHTb HacevieHHe H3 OYarOB MOpParKeHHA, 
conelicTnopaTb GoeBoli paG6oTe cnellvaIbHbIxX (OpMHpoBa- 
Hii MITBO B ovarax nopakeilHa. 


8. 3AHAUYHW JLOCAA® CCCP B NPOBEJEHHH 
MEPONPHATHA MIIBO 


Hapsy c Gompimoh pa6otoH mo yKpenjenuio OGOpoHHo- 
ro MorylulecTBa Haweil Ponunpt Bcecorosnoe o6poBo.1bi0e 
o6miecTBo coselicTBHA apMun, apuaunn ux daory (TOCAA® 
CCCP) sBbinosHAeT OTBETCTBEHHble 3ajauH MO JIMHHH MeCT- 
HOil MpOTHBOBOSAYWIHOH OOOPOHE!. 

J\c6posonbHoe coOutecTBO oOyyaeT HaceJICHHe MepaM 
3QULHTbl H MpaBliaM MoBexqeHHA B YCAOBHAX HanaweHHA 
MpOTHBHUKAa C BO3/yxXa, HpOBOAUT OOyYeHKe HatavIbCTBy!0- 
ijerO H PxA/LOBOrO COCcTaBa TPyNN CaMO3alLHTbl H COBMeCTHO 
c Coio3om O6urects Kpacuoro Kpecta u Kpacuoro Ilozy- 
Mecalla NOAPOTABHBAaeT MaccoBble (popMHpoBaHHA 
MIIBO — orpsabl WH Apy2KHHbI MNO pOsbICKy, BbIHOCy H Cia- 
CeHHIO MOCTPawaBLHX H3 O4ArOB MopaxKeHHA. 

C sroii wenbio neppuguble opranu3zayunn JLOCAA® cos- 
WalOT PasJHUHbIe KPYKKH, B KOTOPbIX CViyIWaTeJIH He TOJIb- 
KO HB8yyaloT TeopeTHYecKHe MaTepHaJbl Oo ITBO, Ho u mpo- 
XOMAT TPCHHPOBKY B MOJIb30BaHHH CpeACTBAaMH S3aLMTbl, 
MpakTHKYIOTCA B TYUICKHHH TWOKaPOB, YIaTCH OKaSbIBATb 
CAMONOMOULb H B3aHMONOMOWb TIpH paHeHHAX, TpaBMax, 
NoparKeHHAX H OTPaB.1eHHAX. 

JIOCAA® u3qaer nonyJapHple G6pomoppl uv nocodus, 
wlakaTbl, BbITyCKaeT JLuaHJIbMbI, KHHODHJIDMbI H ApyrHe 
yucOuo-nariainpe noco6ua mo TIBO, a Takxe nNpoBosHT 
JICKUHH, MOCBSILCHHbIe BOMpOCcaM 3allTbl OT COBPeMeCHHBIX 
Cp@AcTB HopaxkeHHA C BO3AYXa, B TOM 4lCe OT aTOMHOTO 
H OakTeEPHOJOFHYeCKOTO OPyKHA, 
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Meponpustua? M0 NOgrOoTOBKe HacejeHua U MaccoBLIx 
@opmMupopanhii MIIBO, nposogumpre JIOCAA® copmectHo 
c Coo30m O6mects Kpacnoro Kpecra u Kpacuoro Tloay- 
MECAlka, YKPCMIAOT MNPOTHBOBO3AYWHYIO O6opoHy ualelt 
CTpaHbl, 


[nasa III 


OBAZAHHOCTH H MPABHJIA NOBELEHHA 
HACEJIEHHA C BBEJEHHEM «YfPO)KAEMOroO 
NOJIOMKEHHA» H MO CHFHAJIAM MIBO 


I. «YPFPOKAEMOE NOJIOKEHHE» 


«Yrpomkaemoe NOIOKeHHe» BROAUTCA Ha TePPHTOPHH, 
HaXOAAWeHCH B 3OH€ BO3SMOXAHbIX jelicTBHi aByallun po- 
THBHHKa,. 

C spenennem «Yrpoxaemoro MOJIOMKCHHAY B HaCeJICHHBIX 
NYHKTAX, MKHWIbIX MOMAX, UWKONAX, yupexXAeHHAX MpPHBOLAT- 
CA B TOTOBHOCTh BCe HMeIOULMeCA yOexKulla H YKDbITHA, Ha- 
CeMeHHIO OObABASIOT OpaBuia mopesxeuua MO cHrHanam 
MTIBO. 

[paxkqane o6a3aHbI mpHo6pectu HHAWBHAYyaJIbHble me- 
PEBAZOUNBIC H NPOTHBOXHMMYCCKHE MaKeTHI, a TAKKe CPeACTBA 
HHAMBHLyaJIbHOH MPpOTHBOXHMHUCCKOM 3aLHTHI, NOb30BATHCA 
KOTOPbIMH HalO Hay4HTbCA 3apanee, B MHpHOe  Bpema. 
Kaxkiblli rpaxkqaHun moKeH 3HaTb, Te HaxomATca 6vlH- 
*Kaliive yOexkuula HX YKPbITHA MW KaKHMH 43 HHX OH MOKeET 
NOJIbSOBaTbCA. 

B kBapTupax 4 OMax mpopepaior HCUPaBHOCTb padHo- 
TPaHCAALHOHHOH C€TH HM PelpOAYKTOpOB, MpH4em penposyK- 
TOPbI Ae€pRKaT MOCTOAHHO BKJIIOUCHHbIMH, YTOOBI CJIbIWATB 
curHaibt MIIBO, o6bapnenua uw pacnopsxKeHus: B KBapD- 
THPaX WJIH BO3NIe MOMOB CO34alOT 3anaCbl BObI uM ecKa: 
WepAaku, JICCTHHYHDIE KICTKH WH BXObI OUHILAOT OT MerKo- 
BOCIWI4MCHAIOULUXCH TIPE€AMeTOB; YXOAA H3 OMY, BBIKJIIO- 
TatOT BC€ OCBETHTCJIbHLIE H HarpeBaTesbHble MpHOOpb!; moOA- 
rOTaBIHBaloT HeEOOXOAHMbIe CpeAcTBa JA CBETOMACKHPOBKH 
OKOHHDIX IIpOeMos, 

Jl XpaHeHHa NuTbeBO BOLI ACHOJIb3YIOT IWIOTHO 3a- 
KPbIBatOllytoca NOcyAy, a AWA NpOAYKTOB nuTaHHUA — MioT- 
HO 3aKpbIBaloulyloca Tapy. Kuuru, nocyfly u apyrue peu 
CKJaQbIBaloT B WkKadbl, CyHAYKM WIM SALLAKH, 
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Bee 9TH MeCpbl 3HaSHTeJIDHO YMeHbUaT ONaCHOCTb BO3- 
HHKHOBeHHA TowKapa HW 3apaxKeHHA MOMALIHAX Belle HM Mpo- 
NOBOABCTBUA OTPaB.AAIOULWMH B PaAWOAKTHBHbIMH BeUlecTBa- 
MH, a TaKKE OO.1e3HETBOPHBIMH MHKPOOaMH. 

Bce HaceenHe floupKHO 3HaTb curuaabl MITBO, koTopple 
OylyT MosaBaTbcA BO BPEMA HanafennA C BOS LyX. 


2. CHPHAJIbI MBO 


Bue3anvoe H HeOKUMaHHOe HallajeHHe C BO3AyxXa MpH- 
BOJMT K OrpoMHbIM xKepTBaM. [ostomy HeEOOXCAUMO, UTOODI 
*KUTeH HaCeeHHOrTO NYHKTa 3aG6/laroBpeMeHHO 3HaJH 00 
OlacHOCTH HalaweHHa ¢ BU38LAYXa H MOPIM MNPHrOTOBHTbCcA 
K 3alllHTe. 

B cayyae npHOamxKeHHA CaMO.leTOB MPOTHBHHKa K Hace- 
JIeHHOMY MYHXTY mofsaerca curnal «BoszyuiHaa TpeBora» 
(BT). Curuan «BT» nogaeTca C MOMOULbIO d/IeEKTPHYECKHX 
CupeH H TyAKOB (aOpuK, 3aBOAOB, NaPOBO3OB, MapOxOLOB, 
a Take fyOHpyetTca mo paHOTPaHC.JALHOHHOH CeTH. 

Ecau Bo BpeMa Hamaenud c BO3yxa OyeT yCTaHoB.le- 
HO fpHMeHeHHe OoeBblX PaHOAKTHBUDIX BeLLecTB (BPB) 
HH ©oTpaBasiouux peluectB (OB), To mojactcA  CHr- 
naa «XuMHy¥ecKoe HanaeHue» («XH»). B 3aBucuMocTH OT 
pa3sMepOB 3aparKcHHOH TeppHTOpHH, CHrHad «XHMHYECKOe 
HananeHve» MoKeT ObITE SOULETOPOACKHM HH MeCTHBIM. 

OGimeropoackoh cura «XumMuyeckoe Haralenue» o6b- 
ABIACTCH TO PaMMOTPaHCIALMOHHOH CeTH. B oO0baB-ICHHH 
VKa3bIBaloT PpaHHUb!l 3apa*KeHHOrO paliona uw MYTH BbIxXOda 
u3 Hero. Mecrupili curHas «XHMHYNecKOe HanafeHHe» M0- 
maeTCA TObKO B paloHe 3apaxKeHHA YacTbIMH yAapaMH O 
KaKOll-wu60 3ByaallMli NpeaMeT (KyCOK pelbca H T. .). 

B3pplB aTOMHOM G6omObl CJleayeT BOCNPHHUMATb Kak 
curHaa «XHMH4eCKOe HanaleHue». 

Kak TOJIbKO MHHYeT yrpoga HamaweHiA NPOTHBHHKa HTH 
OKOHYHTCA BOSAYWHbIT Haslet, NO paAHOTpaHCJIAWHOHIOH 
cern OObABIAIOT curHad «OTGOK BO3sRYWIHOK TpeBorHy. 


3 UTO AEJIATb MNO CHFHAY «BO3ZYWIHAA TPEBOTA» 


Mo curnaay «<Bosayuinasa Tpesora» («BT») Hao B3ATb 
NPOTHBOra3, CpeACTBA 3aLLHTbl KOKA, NepeBAZOUHbIA WH Mpo- 
THBOXHMHYeCCKHH MakeTbl, ObicTpO OMeThCA, MpeAyNpeluTb O 
TpeBore cocekel, MpOBeplTh CBeTOMACKHpOBKy, NOTYWATD 
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MeCKOM HJIH BOROH OFOHb B Nevax H MVJIWTAaX, MOracHTb MpH- 
MYCbl, KEpOCHHKH HM Kepora3bl, BbIKJIOUHTb Ta30BylO CeTb H 
SJIEKTPOHArpeBaTeJIbHbie MpHOOPHI, 3akPbITb OKHA HU BEA, 
y6paTb MpOAYKTbI H MHTbeBYIO BOY, B3ATb C CO6OH HeOOub- 
WOH 3anac NPOAYKTOB U BOAbI (B3pocsbIe, KpoMe Toro, 6e- 
PYT cco6oH AHYHbIe AOKYMeHTHI), MOTYWIMTb BKBapTupe CBeT 
HW KaK MOXKHO 6bIcTpee yHTu B yOexKuUe Win yKpbiTHe. Octa- 
BaTbCA BKBapTupe HIM Ha yAHUe HH B KOeM Cuy¥ae HeIb3s. 

Ecau curHan «BT» 3actaa Bac Ha yJHue, HyKHO HeMel- 
J@HHO YKPBITbCA B OW KAaHWeM yOeKHUIe HI YyKDPbITHH 
(pa6oune H CulyxKalllve, ocTaiouiMeca Mo curHany «BT» na 
CBOHX paOounx MeCTaXxX, JOJIKHbI ReHCTBOBATb B COOTBET- 
CTBHH C MpaBHwamMu BHYTpeHHero pacnopsgKa). 

Ecan curuan «BT» 3actaa Bac B TeaTpe, KHHO, 6u6.01H0- 
TeKe, Ha BOK3aJIe, B Mara3HHe HJM B APyroM OOMLECTBEHHOM 
M€CTe, HYKHO TOUHO BbINOIHATb YKa3aHHA AAMHHHCTpauHn 
HH RexkypHoro no MIIBO. B wkosax uw yueOHbIx 3aBeze- 
HHuAX NO curHaly «BT» sce yaalllMeca H CTYZCHTbI MOJKHBI 
6bICTpO coO6paTbh yyeSHble MpHHaAVieKHOCTH H B laJbHeH- 
WieM NOCTYNaTb NO yKa3aHHAM TpenosapaTeven: 

Ecau curuan «BT» 3acTan Bac B TpamBae, aBTooyce, 
Tpelmeh6yce, HEOOXOTUMO JOKMATbCA OCTAHOBKH WH HeMeI- 
JIGHHO IIOKHHYTb TOT BU, TpaHCMopTa, Ha KOTOPOM BbI Mepe- 
JBHraJIuCb, H HanpaBuTbcA B OH KAanIee YOe@KHUIEe HAH 
YKpbITHe. 

O TOM, rie HaxOAHTCA 6M Kanluee yOeKuWe HIM yKpbl- 
THe, MOXKHO Y3HaTb IO HAaNHCAM HM YkKa3aTeIAM Ha 3/1a- 
HHAX, @ TaKKe Y NOCTOBLIX MHJIHWHOHEPOB, JBOPHHKOB H 
hexypupix noctos MIIBO. 

Ecau no curdaay «BT» Bhi He ycneeTre yKpbiTbcs B yOe- 
KHUe WH HanafenHve c BO3Ayxa 3aCTaHeT Bac HOMa WIK Ha 
yInie, HEOOXOAHMO cOOROAaTh CeAyIoMmue NpaBu.la: 

—— NIpH B3pbIBe XHMHYeCKOH aBHaOOMOb UIM MOJIMBKe 
OB c Bo3ayxXa HEMCJJICHHO HaseTb MpoTuHBOra3s H HMEIOLLMHe- 
CA CPeACTBA 3aIHTbl KOK HW BBIXOAWTb H3 3apaKeHHOro 
paHoHa, OPHEHTUPyACh NO CHEMMAaTbHLIM YKa3aTeJIAM, a pH 
HX OTCYTCTBHH HATH B HaBeTpeHHylo cTropouy. Tak x*xe cuJle- 
yer MeHcTBOBATb H B CJlyuae, eC.IH NPOTHBHHK NpHMeHH 
DPB wan 6akTepHaibHble CpelcTBa; 

— TIpH B3PpbIBe aTOMHOH OoM6bI HahO MeHCTBOBATb 
coo6pa3Ho c o6cTaHOBKOH. Ecav B3pbIB aTOMHOK O6omObI 
3aCTaHeT BaC BHYTPH 32aHHS,; TO, ¥TOGHI H30eKATS NOpaKe- 
HHH CBeTOBbIM M3 YYeHHeEM, YAAaPHOK BOJHOM H OCKOIKaMH, 
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HYKHO Kak MOKHO ObicTpee JleYb Ha MO H COpATateca 3a 
IIPOCTeEHOK. 

Oka3aBIHCbh B MOMCHT B3pbIBa Ha ysIMe, BHe yOeKHLI 
WH YKPbITHH, HCOOXOAHMO HeMeAJICHHO YKDPbITbCA 3a Ha- 
CbliIbIO, OYrpOM, B MOPOXKHOHW KaHase, AMe HT. J. 

Ecu B J8YX-Tpex wWarax He OKaxKeTCA NOsAXOAAHLHX 
ECTECTBEHHBIX YKPbITHH, OeKaTb Heb3A. Hao HeMeeHHO 
Je4b Ha 3€MJHO JIMLOM BHH3, NOCTAPaTbCA YKDBITDCA 3alLUT- 
HOW HAaKMAKON (HIN TeM, UTO MOXKCT 3aMCHHTb HaKkHAKy), 
OOAZaTEIbHO 3akpbiBaAn OOHaKeHHbIe YaACTH Tea, Hu OCTa- 
BaTbCA HENOABHKHbIM B TeYeHHe 15 ceK. 

Bce 91H elicrBua HAO MpoussecTH O4eHb GpIcTpo (B 
Teyetive 1—2 cek.), TaK KaK OO1bWaA YACTb CBeTOBOrO 
HZ yNeHHsH HW BbIeTeHHeE PAaMOAKTHBRBIX JWyVeH NPOHCXOMUT 
B TedeHHe NeNwbIX HECKOJIbKHX CeKYHZ NOCAe B3PbIBa. 





Puc. 7. Hanepawue UHAMBHAYaAbHbIX 
CpecTB 3alluTHt: 


a — NpoTHsora3; 6 — HaKkHjLKa; 86 — 3alWWTHble 
UWIKH, @ — 3alueTHbie MepyaTKH 
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4 


bs 4. 4TO JIEJIATb NO CHIrHANYy «XHMH4UECKOE 
: HATIAJIEHHE» 


CurHan «Xumuyeckoe Hananenne» («XH») os3nauyaer, 
“YTO ABHAUMA MPOTHRHHKa MpuMenser GoeBnie PpadvoakTuBHble 
BeulectBa (BPB), orpasusioutme BellecTBa (OB) nan 6ax- 
TePHaJIbHble CpencTBa., 

Ilo curnany «XH» mogu, Haxonauneca pue YKpPbITHH 
“HJM B YKDbITHAX, He OOOPYAOBaHHbIX B NPOTHBOXHMMYeCKOM 
OTHOLI€HHH, OOA3AHbI HEMeWICHHO HaaeTb NpOTHBOra3bl HIM 
_BaTuHO-MapJleByloO MOBASKY, a 3aTeM HageTh HaKHJIKY, UYJIKH 
iH nepyaTkn (pac. 7) u BbIiTH 43 3apaxKeHHoro palicna. Ipu 
OTCYTCTBHM = CNEMMAJIbHBIX CPeACTB 3aLlIHTbl KOXH Ha10 
HCIOJIb30BaTb NOAPyYHLle cpeACTBa. 


B yOexuule, o6opyzoBaHHom B MPpOTHBOXHMHYeCKOM OT- 
HOWCHHH, ClelyeT CNOKOHHO OCTaBaTbCH Ha MecTax H 
JK/laTb yka3anun nocrop MIIBO. Ecau y6exuime Oyler 
HOBDEXEHO B3PbIBOM H OCTaBaTBCA B HeM cTaHeT OnacHo, 
ClCAYCT WaAHeTh MpOTHBOra3, HaKHAKYy, YyAKH H nepyaTKy 
WO yikasaknam moctop MIIBO noxunyth yOexuue x BbIit- 
TH H3 3apaKeHHOrO paliona. 


o KAK BECTH CEBS B 3APA)KEHHOM PAHOHE H 
PAHOHE, NOPA)KUHHOM ATOMHbIM B3PbIBOM 


HemeeHHo mocae xHMHYecKoro, atomHoro HIM OakTe- 
PHOMOTUNECKOrO 3apaxkeuua cbopMupopanusa MIIBO nan 
PPYNNDI CaMO3allHTbl NPOH3BOAAT pasBeaky, OlpeAesnA 
‘TpaHHUbl 3apaxKeHHbIX palioHos NYTH BbIxXONa H3 Hux, Ha 
PPaHHWax 3apaxXeHHbIX pavOHOB ycTauaBluBaloT npeaynpe- 
AHTCILUbIe 3HakH. Ecau oOHapykeno 3aparKenue OB, to 
PPaHiWbl 3aparkenHaA o603HaualOT 2xKesITBIMH JIGHTaMH, 
MMCIOUMMMHCH B MpHOope xumuyeckoh pa3BenKu, Kpome To- 
PO, Ha rpaHuue OFara XHMMYECKOrO 3apaxkeHua MOryT ObITb 
YCTAHORMCHbI MPAMOYPOJIBHbIe WATbI C HaANHCbIO Oo TOM, 4eM 
HPOUSBCReCHO SapaxKeHHe, Kora HW C yKa3aHuem HallpaBuie- 
HUA OOxona. 

B rex cyyaax, Korga OOHapyxeHO 3apaxeHHe 6oeBbI- 
MH PaXHOakTHBHbIMH BelUeCTBAMH WIM Ke pavoH loctpa- 
Aa OT AeHCTBUA ATOMHOFO B3pbIBa, ero rpaHuubl! O603Ha- 
4alOT OebIMM TPeyrOJbHbIMH baKKaMu C YePHOH MOIOCOH, 
CCvIH YPOBCHb paHalun He Mpespiuaer 0,1 p/4ac, usm 4ep- 
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HbIMH TDeYTOJIBHEIMH (blaxKKaMH, CCH YPOBCHb pawHallHlt 
eoctapaneT 50 p/dac. OnHOBpeMeHHO C 9THM Ha FpaHHllax 
3apaxKeHHOro PpaHOHa YyCTaHaBJHBaloT Geble KBapaTHble 
IMHTKH, Ha KOTOpbIX WKpaMHW yKasalia CTeNeHb 3apawKenlA 
jlanHoro yuactKa. 
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Puc. 8. TipenynpesiurebHble 3HaKkH, o6osHaualoulnie PpaHHUbl 3apaKen- 
HOrO paHONa WH MYTH BbIxXOfa H3 HETO 


[panuust ovara GakTepwosmormueckoro SapaxKcnna Tak- 
Ke O603HaANaIOT YCJIOBHbIMH 3HaKaMH. 

Jina Bblxofa moxeH u3 3aparxKenHOrO paliona ycTpan- 
paloT cilelinadbuble mpoxo/bl. Hanpapienve BbixO/la o60- 
gnadatoT 3ilakamu «[Ipoxog> win «K mpoxosy» (puc. 8). 
UToObl YMe€Tb CAMOCTOATe/IbHO OPHCHTHpOBaThCA B 3apa- 
2KeHHOM palione, HacesIeHHe MOMKHO XOPOMIO 3HaTb cylectT- 
ByloUve MpesxyNpeAHTebHbIe SHAKH, 

Hafo NOMHMTb, TO B 3aparxKeCHHOM PalOHe 3aparKCHbl HE 
TOsIbKO MOURA, MOCTPOKH, PACTHTEIbHOCTb, HO H BO3AYX. 
Tlostomy, NepewBuradch M0 3apaKeHHOH MecTHOCTH, HeCO- 
XOMUMO cOOmlOsaTh CeAyoulne NpaBHa: 
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— Mepea HavaoM ABHXKeHHA HafeTh MpoTHBora3s HI 
3aKPbITb POT H HOC BaTHO-MapJeBOH HH Apyro nospa3sKolt; 
MPHKPbITb BCe OTKPbIThIe yUaCTKH Tela HAKHAKOU, WyJIKAaMH, 
nepyaTkaMu, a B Ciyuae HX OTCYTCTBHA OOBeEPHYTb HOrH 
PykH NOJOTeCHWAMH, KyCKaMH TKaHH, 6ymaroilt; 

— MPOXOAKTb 3apaKeHHbIM y4acTOK KaK MOXKHO 6pI- 
cTpew. Ecau He yKa3aHbl MpOXObl, ABHTaTbCA TO/IbKO B Ha- 
BeTPeHHyl0 cTopony. He 3ax0quTb B AOMa H He OpaTb C Co- 
OoH HuKaKHx Tpesmeros c 3apaxKeHHou TeppuTopuy; 

— He CaQHTSCA, He JIOMUTbCA, He CTAHOBHTBCA Ha Kowe- 
HH Ha 3apaxKeHHOH nouze; 


— PH ABHKEHMH AO 3aparvKeHHOH MeCTHOCTH He ecTb, He 
NHTb, HE KYPHTb, HE CHHMATb [IPOTHBOra3a HU CpDCACTB 3a- 
WHTbI KOKA. 


Bce yka3aHHbie [MpesOcropoxRKHOCTH Hao co6lOLaTb H 
NOcse BLIXOMa H3 3apamwKeHHoro paHona. 


Ecau lpeaxynpesvieibHbie 3HaKH WM YKa3aTeIM elle He 
OyAyT YCTaHOBJIHbI, TO HY2KHO BbIXOJHTb 43 3apaxKeHHOrO 
pavwoua, cnegya yka3aHHam noctosp MIIBO, ua no nanpas- 
JICHHIO HAMMCHDbIUNX PaspylieHHH (B palHoHe, MopaxkeHHOM 
AaTOMHBbIM B3PbIBOM). 


6. UTO AEJIATb NOCME BbIXONA H3 3APAX)KEHHOrFO 
PAHOHA 


Tlocie BbIxOqa H3 3apax%KeHHOrO paliona HaceyleHue, He 
O*KHAaA HHKAaKHX YkKa3aHHH, QOJWKHO CaMOCTOATebHO mIpo- 
BeCTH YaCTHYHy!O CaHHTapHylo OOpadoTKy, nNpexyupexzan- 
Iyyio NMOpaKeHHe PaHOaKTHBHbIMH HIM CTOHKHMH OTpas- 
AAHIOMUUMH BeULeECTBaMH, a TaKKe 3apaxKeHHe Bo3OYAUTeVISMH 
HHMeKUHOHHbIX OHoe3Hel. 

Bolliqa 43 paHoHa padvoaKTHBHOTO 3apa>KeHuA, HyKHO 
CHATb HAKHAKY HM 4YJIKH H, CT€B CNHHOH K BeTpy, 4TO- 
Obl He 3aNbWl4Tb CeOA HW TOBAPHUel, TUaTebHO BbITPHXHYTb 
UX; OAEKAY CeAYeT TaKkiKe BbITPAXHYTb HIM BbIKOJIOTUTb 
NakaMH. OOyBb BbITHPalOT Bla KHOM BeTOUIbIO HH OOMBI- 
BaioT. Ilocae asTroro CHHMaIOT NpOTHBOras (HH BaTHO-Map- 
“leBylO TOBASKY) HM Ne€puaTKH H MOIOT JMO, WelO H pyKH, 
oOpallaa oco6oe BHUMaHHe Ha yJaJleHHe rpa3v H3-NOA HOr- 
TeH. PoT H HOC MponomackHBalor YHCTOH, HesapaxKeHHow 
BOOK, 7 
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[Ipu HegocTaTKe BOAD! OTKPHITbIe YYaCTKH Tela MpPOTHpa- 
OT ABa-TPH pa3a TAMMOHaMH (MOJIOTeHIEM, HOCOBbIM MvlaT- 
KOM), CMOYEHHbIMH He3apaxXKeHHOH BOAOH, a MPH MOJHOM 
OTCYTCTBHH BOJb!— XKHAKOCTHIO H3  MpPOTHBOXHMHYeCKOrO 
naketa. Ecau HeT H MpOTHBOXHMHYeCKOrO TMakeTa, TO Halo 
OOTepeTbCH CYXHM MOVJIOTEHILEM, BeETOWbIO, TAMIMOHAMH, TDa- 
BOH, JIHCTbAMH, a 3HMOM — CHETOM., 

Tloce 4YaCTHIHOH CaHHTapHOH OOpaOoTKH Bce HaceleHHe 
MPOXOAHT Ha CMeWha.JbHbIX COOPHbIX MYHKTAaX OCMOTP H O- 
3UMeTDHUCCKHH KOHTPOJIb C MOMOLLbIO CNeLHaJIbHbIX JO3HMe- 
TPHYECKHX HpHOopos!, 

Tpaxlau, y KOTOPHIX OyeT OOHAPyKeHa CHJIbHaA cCTe- 
HCHD 38paxKeHHA, HaMpaBAAloT Ha OOMbIBOUHbIe MYHKTbI H 
NYHKTbI CANNTAPHOH OOpaoorKH, rye NOL HaOMIOTeHHeEM MeAH- 
WHHCKOTO paOOTHHKA NPOH3SBOAHTCAH NOHad CaHHTapHad 
OOpaboTKa (CTAMHOHAPHbIe OOMBIBOUHbIE MYHKTb! HW MYHKTbI 
CaHuTapHOH O6pa6oTKH OOopyAyloTcd B OanAX, AYUIeBbIX 
YCT4HOBKaX, CAHHTAPHbIX MPOMyCKHHKAaX HT. 11). 

Tionasd cauutapHas o6pa6oTka 3ak.niouaetcs B OOMbIBa- 
HHM BCerO Tela ropsHuell BOOM Cc MbIIOM. Takas OOpaboTKa 
MOZBOJIACT YIAIHTb PaAOAKTHBUble BelllecTBa CO BCero Tela 
H CO CJHS3HCTbIX OGOsIOUeK f1a3, Hoca H pTa. CHavada nazo 
TULATEIDIHO BbIMbITh PYKH H YAaJNTb Ppa3b H3-01 Horred, 
3aTCM H@CKOAIbKO Pa3 BbIMbITb C MbWIOM rowOBy (OCOOeCHHO 
THIATC.ILHO TIPOMbIBATb BO.IOCbI), Wel, yWIH HW BCe Teo 4H, 
HaKOHEL, ONG.TOCHYTBCA YACTOH BOLOH. 

JIuua, NpomelmMne NOJTHYIO CARUTApHyto OOpaborky, CHO- 
Ba TIPOXO,LAT MOSHMETPHYeCKHH KOUTPOJIb, H, CCIM BbISCHHT- 
CA, UTO 3aPaKCHNOCTb OCTANaCb BbILMe AONYCTHMOH HOPMHI, 
npouecc OOpaoorKH NOBTOPAIOT. 

Haceenne, BbilieqINee H3 palHOHOB, 3apaxKCHHbIX CTOH- 
KHMH OTDaABJIAIOULUMH BelleCTBAMH, CAMOCTOATEABHO NPOBOAKT 
NePBHUHYIO CaHHTapHyw OOpaooTKy C NOMOLMIbIO HHAUBHAY- 
aJIbHOrO MPOTHBOXHMUYeCKOrO MakeTa, pacTBOpHTeJell HT. 1. 

Jivlla, BbILeNIUHe H3 palonos, rae ObWwIH MpHMeHeHbI 
GakTepHaJIbHbIe CNeLCTBA, CAMOCTOATEJIbHO MPOBOAAT uae 
CTHUHYIO CaHuTapHyto OOpaborTKy. Tlocae sToro Hx Hampas- 
JIMtOT Ha MOJIHYIO CaHUTApHylO OOpaoorky B cTalvoHapHble 
OOMbIBOUHbIE NYHKTHI HAH Ha CMeWva/IbHO MOATOTOBJIeHHbIe 
niowaakH. 


~— 


t JlosumMerpuyeckhe NpHOopbhl OOHAPyRUBAaT HaTHIHe PpasHOaKTHB- 
HOrO 3apaxKeHiiA HW YCTaHaBJHBalOT erO HHTCHCHBHOCTD, 
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TloqHan canuTapnaa o6pa6orKa B 910M C.1Ty4ae TakiKe 
SaKJIOUaeTCH B OOMbIBAHHH Teja rops4eli BOOM Cc MblJIoM. 
OxeK14, O6yBb H Gevibe oOe33apaxKuBalotca (Aerasupyrorca 
HAW e3sHHDHUNpyIOTca). 

Bce noctpagapuine (c paveHuson, OKOraMH, ‘KOHTY3H- 
AMM HIM APYTHMM NOBpeK/ACHHAMH) Mocvie BEIXOAa H3 pail- 
OHOB, 3aPaKCHHBIX PatWOaKTHBHbIMH HW OTPaBJIAIOWHMH Be- 
IL€CTBAMH =H = OOeSHETBOPHIMH MHKpOOaMH, MpoxogAT 
CaHHTapHylo OOpaGoTKy B OO/bHHUAX HIN APyrux e4eOHDbIX 
yuperkqenHax. HenocpeactBeHHo B ouare 3apaxKeHusA UM 
OKa3bIEAIOT TOJIbBKO NepBylO MOMOLLb (OCTaHOBKa KpoBoTeue- 
HHH, HalO%KeHHe MOBAZOK HAM WH), Yactuynyo cauntap- 
Hy!O OOpaOoTky NpoBOAAT B OUaTe 3apaKeHUA JULI B Culy- 
yae HEOOXOAMMOCTH. 

BosppalllaTped Ha TeppHTOpHO Tuposa HB CBO XKHAH- 
Ula, CCIM OHH HaXOAHJIMCh B 34paxKeHHOM palione, MOKHO 
TOJIbKO MO paspewenuio nocros MIIBO, 


[napa IV 


CPENCTBA 3AU\HTbI HACEJIEHHS MPH 
HANAREHHH C BO3ZYXA 


1, KAKHE BbIBAIOT YBEDKHLLA 


Ana KOMNEKTHBHOH 3a0l4Tbl HaceleHuA OT BCex Cpe;lCTB 
NOpaxKeHHA C BOSAyxXa, B TOM YHCAe H OT ATOMHOFO Opy>xKuHA, 
B ropowaxX HW HaceleHHbIX MYHKTaX Npeswa3sHayeHbl cneun- 
aJIBUBIC 34UIMTHbIe COOpyKeHuA. K HHM OTHOCATCA yOexuuULa 
H YKPbITHA (Liev, 3eEMJIAHKH H raslepen). 

B 60.1bmux roposax MoryT ObITb cneunabHre y6e- 
*KHUa, MPCAHASHaleHHble AA OAHOBPEMEHHOTO YKDPbITHA 
OovIbuIOTO KONMUeCTBa Joell. Takne yOexKuULa O4eHb Ha- 
ACKHO 3allHaloT OT BCeX CpeACTB NOpakKeHuA C BO3AYXa. 
OHH HMeIWT CaMble pasHoodpa3ubie KOHCTPYKUHH HU BBITOJI- 
NAIOTCH H3 NPOYHbIX CTPOHTEJIbHbIX MaTepHawos. Hexoroppie 
H3 HHX HMEIOT *KeJe30OeCTOHHbIe CTEHbI H MOKPbITHA TOVIUIH- 
HOH B H€CKOJbKO MeTpos. Tloqo6ubie coopyxkenua, Kak mpa- 
BHJIO, YaCTHYHO 3ariyOuAoTcA B 3eMJO, CyllecTByIOT H Ta- 
KHe COOPYKCHHA, B KOTOPBIX 3aUIMTOH CAYKUT CAO rpyHta, 
HaXxOAUIMHCA Han yOexkKuulem. B stom cv1yyae TomUMHa 3a- 
IMHTHOPO CJIOA TPYHTa ROXOAUT MO HeCKOJIbKHX eCATKOB 
McTpoB. HawOo7ee pacnpocrpaHeHHbIM BHAOM yOeK Hut 
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B ropofax H KPYWHbIX HaCe@JIeHHbIX NYHKTaX ABAAIOTCA MOA- 
BaJoHEle YOCKHLULA. 

Horsaipnbe yGexuula oOopysyloTcA B MOJBaJIbHbIX NO- 
MCLICHHSIX PKHSIBIX JOMOB, YUPE2XKICHHH, WKON HW APyrHX 3]a- 
Hull. Takne yOe@xKHia JOCTaTOYHO HaeKHO 3aulHWlaroT 
VKPHIBAIOMLANCH OT YAAPUOH BOSHI, GCKOAKOB HW 3axKHTAaTCJIb- 
HDX apHaoom6. [logpaJibHbic yOemKHILa XOPOUIO 3aUlillaror 
H OT HEKOTODDIX NOPaxXalouInx MakTOPOB aTOMHOFO B3pblBa, 
HallpHMep OT CBeTOROTO H paAHOaKTHBHOTO U3.1V4YeHHH. 

B nogpastbiom yOekHIe MOKeT OAHOBPCMCHHO YKDpbl- 
BATECH OuaTbILOe KOTHUeCTBO JOJeli (OKO 150 uesoBex). 

Han NosBaclbHbIM yOerkKHileM ZeslaloT OcobeHHO TIpOUHOe 
NepekPHITHE HI YKpenAlor eFO AOUOAHATeTbHbIMT CTOH- 
KaMH H MPOrOHaMH. GTO HCOOXOAHMO {LIA TOTO, UTOObL B C.1Y- 
UAC Pa3pYICHHA 31aHBA MPH O.TH3KOM PpaspbIBe aTOMHOH 
6oMOM HAH Tp MpAxMOM NomamwauHu (byracHolH aBpniadomOp! 
NCPEKPLITHE BHLTCPAKA1O THKeCTh OCPYWHBUINXCH O0.1OMKOB 
3,1aHutA, 

Ha cyual paspyWelnn 34ania H 3aBadta 00.1OMKaMH 
OCHOBHOTO BbIXOJa H3 YO@%KHULa B HEM YCTpanBaloT euIc 
OM HH pa 3anacnbix BbIxofa. YOerxKHULe COCAHHAIOT 
CO CM@XKHbIMH MOLB4.IbHBIMH MTOMCHICHHAMH, HM@IOULUMH Ca- 
MCCTOATCIbIUbIe BbIXOAbD! Hapyay. Kpome Toro, Ae.14toT NOA- 
BONHbI@  TIPOXOsLbl — 3allactible Ma3bl, BbIXO/Lbl 13 KOTOPbIx 
Vail OT 31aNNA H pacnotoxXKelbl B TAKHX MCCTAX, KOTO- 
pble He MOryT ObITb 34BaleHb] OOJIOMKAMH, 

Ha KaxKOM BxOJe A BLIXOZe H3 yOeKHULAa HMeeTCH TaM- 
6yp, B KOTOPOM yCTaHOBieHb! Abe ABepH — HapyKHadA 
H BHYyTpeHHAA. Hapyxkuble (3aullHTHO-repMeTH4eCKHe) 1Be- 
PH elaioT OU€Hb NPOYHBIMH, TaK KaK OHH OJAI Salt 
THTb BHYTPeHHHe NOMeULeHHA yOe2KHULa OT “MeHcTBHA yap- 
HOli BOJIHbI H OCKOJKOB, a TaK%XKe OT NPOHHKAHHA BHeMHerY 
3apaKeHHOrO BO3SAyXa. 

BuyTpeHiiad 2Bepb TpesquasHayena TOJbKO ILIA SOU 
LHW HOMe@LLCHHH yO@xKHLa OT 3apaxciHOTO BOSAyxa. TakHM 
o6pa3om, o6e ABepH OGeCMeyHBaIOT OCTATOYHO HaAeKHYIO 
repMeTH2alHlo YOR@OKHILA. 

B y6exKnlax O6opyAyIOT OTOMMeHHe, OCBCLILeHTIC, BOLO- 
NpPOBOA, KaHaJIM3allWlo HW BeHTHJISIIHIO. TIpn Hasuunh B 3fla- 
HHH UWeHTpastbiuoro OTOMMeHHA YOeKUULe OTAMINBalOT OT 06- 
lel] OTOMHTeJIbHOH ceTH. YOexKHIMe MPpHCOeCAHHAIOT K JOMO- 
Boll WIM ropoAcKoll BOLONPOBOAHOH, 91CKTpHueCcKOH H KaHa- 
‘u3auuounon ceram. I]pu orcyTcTBHl Kala Iu3alHonnor 
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ceTH B yOexKuule OO6OpyAytOT BbIHOCHbIe tlyfp-KI03eTHI HIM 
Hapykuble BbirpeObl. Ecam Bp 3qaHHH eT BoOgONpoBoOda, 
B yOexHULe CTaBAT PyHble yMbIBaJIbHHKH H CO3ZaloT 3anac 
Bogel. [Iutbesyio (Kuna4yeHyio) Boxy xpanaT B 6aKax 
M3 pacueta | ” Ha 4enOBeka B AeHb. IIpn otcytcrBun 3.ieK- 
TPHYECKOrO OCBeLICHHA HM B C/ly4ae eo BEIKIONeHHA yYOexHUe 
OCBelaloT AKKYMYJIATOPHbIMH (POHAPAMH HIM CBeyaMH, 





Puc. 9. Baytpewyni sun coneaabyoro y6oxuwa3 


BuyTpennve momelicnua y6exuula, NpeAva3sHadeHHble 
WIA PaSMeWICHHA JNOJeH, Ha3bIBalOoT OTcexamMu. B otceKax 
HMCIOTCA CTYJIbA, CKAMeHKH H Jipyran MeOellb, a TakoKe an- 
TeuKa, HOCHJKH, CpeAcrBa NoKapoTyWennA (OHH HAH Ba 
OrHeTYWHTeIA, OOUKH C BOAON, Bespa, Mecox), aBapnituptit 
MHCTPyMeHT (TONOPHI, JIOMBI, KHPKH, KYBaJIbl), MpoBomoKa 
H viva. 

B y6exullle 10 RO3MOXKHOCTH NPOBOART Teredou u 06a- 
SaTeIbHO OCOPYAYyIOT MHHIO paAHOTPaHCJIAUNOHHOH  cerH, 
YCTaHaBJIHBaA PeNPOAYKTOPbI B KaxKOM OTCcekKe, 

Kpome oTcekoB ¥ TamMOypa, 8 y6exKule HMeeTCA (Hub- 
TPO-BEHTHAWHONHaA KaMepa, B KOTOPOM HaXOAHTCA ycTa- 
HOBKa Aid OOecNeyeHHA yOexKuUa YHCTbIM BO3RYXOM. 

BuyTpenuuit Buy NosABabHOro yOexHULa moKa3aH Ha 
puc. 9. 

Hapagy co cheiuiantvo crposuluMuca y6exnulaMu, 
B KaveCTBe CPpeACTB 3allHTbl MOFYT HCNOJIb30BaTbCA yxKe Cy- 
IeCTBYIOWUHe COOPyKeHHA, TaKue, Kak METDO. 
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9. wid YEO HYKHA @HJIbDTPO-BEHTHJIAWHOHHAA 
YCTAHOBKA 


B clyuae MpHMeHeEHHA OTPaBJIAIOWINX WIN Ppa HOdKTHB- 
HbIX BeLLECTB NOAUYY HAPYKHOrO BOSAyXa Yepe3 CObIMAYIO CH- 
CTEMY BEHTHWISILHH NpPHAeTCH MPeKPaTHTb, TAK Kak MPH 3TOM 
B yOe@xKHULe SyweT NocTyNaTb sapaxKennbi Bosayx. UToOobl . 
9TOFO He CJIYUH0Cb, B YOeXKUNLAX HMCIOTCA (PHJbTPO-BeHTH- 
JAUHOHHbIe YCTaHOBKH, OOecnedMBalOUlve YVKpbIBAIOWLAXcHA 
H¢sapaoKeHHbIM BOSAYXOM B TeYyellHe JWIMTeIbHOrO BPCMeiH. 


Boxtyxogad 
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Puc. 10. Tipwnunniadbwaa cxeMa QHALTPO-BeHTHAANE yOexKulla 


[ipunuunvabias cxeMa (pH.IbTPO-BCHTHAALBOMNOM ycTa- 
HOBKH yOexKuWAa MOKa3sahHa Ha Puce. 10. OcHoBHbIMH 9JIe- 
MCHTaMH ()H.IbTPO-BeEHTH.IALMOHHOU CHCTEMBbI ABJAIOTCH: BO3- 
AyXO3aOOpHble KaHavibl, MPOTHBOB3SPbIBHbIe ycTpolicTBa, Mpo- 
THBOUbWIDHbIC (UJIBTPbI H MUJIbTPbI-MOPIOTUTeEIH, MpeTHasila- 
UCHHbIe JWI OUYHCTKH HapyxXHOFO 3apaxKeHHOTO BO3AYXa 
OT padHOaKTHBUbIX H OTPABJIAIOULUX BELLECTB, 60/103 HETBOPHbIA 
MHKpoOoB H TOKCHHOS. Bo3ayxonpososbl ¢ TepMeTHeCKHMH 
KanaHaMH HaMpaBAAlOT HW Pa3sBOAAT MOTOKH BO3Ayxa TO OoTCe- 
KAM H 2pPyruM MOMCLULeHAAM yOerKHULa. Jina 3acacbipaHHs 
BO3/LYXa H MOa4uH ero No BO3LYXOPa3sBOAAUleli CeTH HMeCTCH 
BENTHATOP C MOTOPHBIM AH PYUHbIM IpHBOAaMH. 


3. KAK YCTPOEHDI YKPbITHA 


YKpbITHA — WeH, SEMASHKH H PradepeW CTPOAT Kak B TO- 
poslax, Tak HW B CeIbCKOH mecTHOcTH. Tak Kak UleqH H 3eM- 
JAHKH OTPbIBAlOTCH HH2Ke NOBEPXHOCTH 3eMJIM H HMeIOT M0- 
KPbITHe, OHH MOFyT aTb 3alHTy OT yapHoH BOSAYLIHOH 
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BOJIHLI ATOMHbIX H (pyracHblx 6OMO, OT cBeTOBOrO u3lyyeHua 
NP aTOMHOM B3pbIBe, OT OCKOJIKOB H MOKapOB WH YaCTHYHO 
OT PaHOaKTHBHOrO H3/1yYeHHA. 

OHaKkO YKPbITHA COBEPLICHHO He 3aljuutaioT oT OB, pa- 
AMOaKTHBHBIX BELECTB H Goue3HeTBOPHbIX MHKPOOOB, KOTOpbIe 
MOryT CBOOORHO MPOHHKaTb B IMeH H 3eMJIAHKH BMecTe 
C BO3ZYXOM. 





Puc. [1. Tpaccuposka nana weav Ha MecTHOCTH 


Uleau, 3eMIAHKH H Apyrve yKpbitud crpouT Hacemenue 
C MOMe€HTa O6bsBJeHHA «YrpomRKaeMoro NOOKeHUA>, T. e. 
C HayaJla BOHHBI. 

Hua CTpOuTeIbCTBA UleeH H 3€MIAHOK BbIOMpPaloT cyxHe 
BO3EDIINeCHHbIC MeCTa B Caax, OOJIbIIHX ABOPaX, CKBepax, Ha 
Oropokax, MYCTHIDAX, 

[lfes—3To y3Kax A rtyOoKaa Tpanules-KaHaBa. Ee IUIHpH- 
Ha noBepxy oT | fo 1,2 “, nonnsy — 0,8 m, a ray6una 2,1 om. 
Bo w30eKaHve 3aBaJ10B ILeJIM, KaK M 3€MAAHKH, pacno.laraloT 
He PpAAOM C AOM4MH, a B OTZAICHHH OT HUX, Ha paccTOAHHH, 
COCTABJIAIOULEM MPHMepHO MOJIOBHHY BBbICOTHI GOI Kalue}ro 
oma. UToObl yMeHbINHTh OMaCHOCTh OAHOBpeMeHHOro mopa- 
*KeHHA OONbUIOrO KOJIMYeCTBA JOZeH, WeIH OTPbIBalOT 3Hr- 
3aro0Opa3ko, NPHYeM MPAMOJIHHEHHbIe y4aCTKH JetaloT AWIH- 
HOH He Oovlee 10 m, aaa pasmemenua 15—20 uesopnex. 
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Tian Wea pa3MeyaloT Ha MOLePXHOCTH 3eMJIM C N0- 
MOULbIO KOJIbeEB HW BepeBok (puc. 11), a s3aTeM BAO/Ib BepeBOK 
OTpbHIBAlOT GOpO3sAkH (OTPbIBKY G6OpOZAOK Ha3bisaloT Tpaccu- 
POBKOH) H CHHMAIOT JepH HH Apyroe MOKpbITHC. 

Otpbipky Wle1H Ha4yHHaloT He UO Beeli mupHHe (puc. 12), 

a, OTCTYNMB BHYTpb, Mo ocw WetH. Ilo Mepe yray6nenua M0- : 
CTeICHHO CTCHbI LeIN BbIDABHUBAIOT 20 TpecOyeMOH WHPHUbl. 


i RY 
aie 
FRc tt 


4 


1) gone _——— a 
Nite areft te. & 9 UK 


= 


f: a 


5 


f 





Puc, 12. Hayaso oTpblpku WesH 


Tlocae OTPbIRKH CTeHbl UWieJIH YKPCMIsOT TacTHHaMH H 
KCPAAMH, YCTANABIHBAOT CKaMbH WIA CHAeHbA, YCTpanBaloT 
HHUIM JI MC@IKUX Belle, NOLCTaBKH a Oa4uKOB C BOON 
NT. 0. BxoOswbl B ULeb OTPbIBaIOT MOA MPAMbIM YIVIOM K OCH 
lleIH WH 3AKPbIBalOT ABepsMH. OTOUIeHHA B LWCIAX, Kak Ipa- 
BH.IO, HE We.1a10T. 

Tlo okOHYaHHH BHYTpeHHerO YCTPOHCTBa H OTAEKH KJIa- 
JT MepekpbiTHe Wenn: cHayaia OpeBwa WIM MJaCTHHbl, 3a- 
TeM CHO MATOI THHbI TOWHHOH 15-20 cm, NOTOM COT 
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rpyHTa TOUMHOH 50—60 cm vy, HaKOHell, AepH, CHATHIT nes 
ped HauasioM OTPbIBKH HIevIH. 
FLA 3allHTbl OT NopaxXeHHH OoeBbiIMH padwOaKTHBHbIMH 
H OTPaBJIAIOWHMH BeUIECTBAMH YKDPbIBaIOIMeCA B LIe@IAX 
AOJDKHbI HMeTb MIpH ceOe MpOTHBOra3bl, a TaK%Ke HaKHAKH, 
YUYJIKH HW MepyaTKH HIM MOApyHble cpeAcTBa 3alllHTbI KOKA, 
O6muHi BHA roTOBOH WeIM HoKa3aH Ha pue. 13. 








Puc. 13. Ho curuany «<Bosazyutnan Tpeporay MOAN HaNpaBARIOTCA B LWLeTb 


SeMIAHKH MOTYT O6bITb 3arvIy6JICHbI B 3EMJIIO MOJIHOCTHIO 
HM YaCTHUHO. CTpOAT 3€M.IAHKH B TOM Ke NOcMeOBaTeJbHO- 
CTH, YTO H UeJIH: OTPbIBaloT KOTJIOBaAHbI, YKPeILWIAIOT CTeHbI 
(OpepHamu, lWinalaMu), Wear now u CTyMeHuaTble BXOAHI. 

B 3eMJIAHKe YCTpavBaloT CKAaMbH HM Hapbl, HIM WIA pas- 
JIMUHBIX MpPeCAMETOB, NOACTABKH JWI OaukOB C KHIAYeHO! BO- 
Row, o6opyszyloT yGopryio u ocsemtenue. Jia otTonmeHna 
CKabIBalOT KHPMHYHYIO WIA YCTaHaBJMBaloT KeIe3HY!o 
neub. [lo OKOHYaHHH BHYTpeHHero oOG60pyAOBaHHA earoT 
MOTOMOUHOe MOKPbITHe. : | 

SeMIAHKY MOKHO OOOPyAOBaTh Id KpaTKOBpemMeHHoM 
3alHTbI OT PaAHOaKTHBHEIX HM OTPAaBAAIOULNX BelllectB. Jaa 
STOrO B HEH TIWAaTe/IbHO MPOMAa3bIBaIOT CTeCHbI HM MOTOJIOK 
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2KHPHOM MAPKOM PIHHOH (CMelaHHO C MXOM, xXBoeH, pyd- 
JigHOH COJIOMOM HJM MAKHHOH) H Y BXOJa B 3eMJIAHKY YCTpaH- 
BajoT TaMOyp Cc ABYMA YTePpMETHYECKH 3aKPbIBaIOLHMHCA 
JBePAMH, 

Tam, rae 3TO BO3MOXKHO NO yC.IOBHAM MeCTHOCTH, MOryT 
ObITh COOPyKeHbl rasepeu — yKPbITHA, Oovlee COMKHbIC, YeM 
WeJlH H 3eMsiaHKH, Tasepea npezcTaBideT co6oH Kak Obl [o- 
PH3OHTAIbHY10 PyYAHHKOBYWO BbIPAOOTKy C BLIXOOM Hapy xy. 
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Puc. 24. To curnany «Bo3ywuias Tpepora» AIOAW HalipaBAAIOTCA B 
Tajepcio (Ha pHCyHKe BH\Ha 3alliTHaA CTeHKa epet BOOM B 
ramepeio) 


Taseped MOXKHO CTPOHTb MlaBHbIM O6pa30M B C@JIbCKOH 
Me€CTHOCTH, TOJIbKO TaM, Te CCTb TOPs! HH XOAMbI, OBparH, 
KpyTble Gepera peck, O3ep, MOpeH. 

Bo 136exKanue OOBAIOB PpyHTa CTeNbl H NOTOTOK Pradepes 
MO Mepe HX OTPBIBKH YKPEM/IAIOT MpOWHbIMH AepeBAHHbIMH 
paMaMH HH HOAMOpaMA HW pacnOpKaMu. 

Tasiepe MOFYT OTpb!BaTbCA B BHC TYNHKa C OMHHM BXO- 
JOM HIM B BHAe OyKob J] — c ABYMA BXOAAMH-BbIXOaMH, 

Ilepex BxowaMH B LPasepelo CTPpOAT SalHTHble CTCHKH 
(puc. 14). B raaepesx, KaK MH B 3@MJAHKAX, MOFYT ObITb 
CKAMbH, Hapbl UH O6oOpyACBaHbi TaMOypbl C TepMeTHYeCKHMH 
JIBeDAMH, 
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Uro6p u36exKaTb 3aropaHHii, TeppHTOpHA OKONO Ulerel, 
SEMJIAHOK H PaJiepeH (OCO6CHHO BO31e BXONOB) OJIKHA ObITb 
TUWATeIbHO OUHIWEHA OT TPaBbl, CYWHAKAa, CTPOHTebHOTO 
Mycopa WH APyrixX JeTKOBOCIWIAMeHAIOWHXCA MaTepHavioB. 
Bueuinio10 CTOpOHY ARepeli, BEAYUIHX B WIeIH, 3eM/ISHKH HU 
raJiepeH, PEKOMeHAyeTCH OOMa3aTb MKHPHOH HNO HWIv 
OOHTb Ke1e30M. 


4. OBCJIYDKHBAHHE YBEXRKUHUL WH YKPbITHA 


YOeKuUa AH YKPbITHA AOMKHbI ObITD BCera B oOpa3l0OBOM 
NOpANKe HW B MOIHOM FOTOBHOCTH K TpHemy suozeli. 

TloamepxKanve NopsaAKa B UleIAX, 3eM/IAHKaX H ralepeax 
BO3/1araeTCA Ha Ppyllbl CaMO3aULMTHI H HaceeHHe, KOTOpoe 
NOJIb3yeTCA MAHHbIMH YKDbITASMH. : 

3a COXpaHHOCTb HMYIIeCTBa HW 3a COCTOAHHe BCex MOMe- 
UICHHH yOeKHIL B MHpHoe BpeMA OTBeYaeT ynpaBJIAIOLLNi 
AOMAMH WJM KOMCHZaHT 34aHHH, B KOTOPbIX PacnO.1O%*eHbI 
oTH yOexulla. ia oOcaykuBaHHa yOexulla wu nosaepxa- 
HHA B HEM MOpAgaKa B COCTaBe rpyllbl CAMO3aLLLUTbI CO31aeT- 
CH 3BeHO OOCJIYKHBAHMA YOeKHUL. 

ITO 3BeHO C MOMeHITa BBeZeHHA «Yrpoxaemoro nom0xKe- 
HHA» HECe€T OTBETCTBCHHOCTb 3a IIPABHJbHOCTbh HCHO.1b30Ba- 
HHA yOexuula. KoMaHanp 3BeHa yOe2KHI O6bINHO ABUJIAeTCA 
HM KOMeH/aHTOM yOexKHIa. 

Ilo curnany «Bo3aymuaad Tpepora» JMYHbI CocTaB 3BeHa 
HEMCAJICHHO ABJIAeTCA B YO@*KHUe, HAMeBaeT CpeACTBa Mpo- 
THBOXHMHYECKOH 3allHTbl B MOJIOKeHHE <HaroTOBe» UH 3aHH- 
Ma€T iOCTHI: OHH Y BXOMa, BTOPOH B TaMOype, TpeTHA BHYTpH 
yOexKHUla, YeTBeEpThI y GHIbTPO-BeHTHAWHOHHON ycta- 
HOBKH. 

Hloctopble y BxOJa OTKPbIBalOT ABEPH H MOAMeCpRUBAIOT 
NOpAAOK BO BpeMA 3anO.utHeHHA yOewKulla. B neppyto oyepenb 
B yOexuWe MPOXOAAT XKEHUIMHBI C ACTbMH, HBaHAbI H Mpe- 
CTapeJIble JOH. 

IlocTosble BHYTPH yOe>KULa pasMellaloT YKPbIBAIOULUXcA 
MO OTCe€KaM H CENT 3a COOMIOMEHHeEM NOpsALKa. Kpome Toro, 
OHH MIPOBepHIOT HaeKHOCTh 3aKPbITHA 3aNMaCHbIX BbIXOOB H 
Jia30B, HCMpaBHOCTbh WMelouleroca B yOexKuIWe HMYLLeCTBA, 
CN€AAT 3a TEM, UTOO! OA4KH BOBPEMA NMONMOMHANHCb MHTbeBO! 
BOAOH. 

Iloct y uvbTpo-BeHTHIAUHOHHOM ycTaHOBKH BKvWOWaeT 
BeCHTHJIATOP H pery/dpyeT paOoTy ycTaHOBKH. 
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B cuydae noqaun cHruada «XHMH4eCKOe Hallasene» MOcrT, 
HAXOAGULMIICA Y (H/IbTPO-BEHTHJIAMMGHHOM yCTaHOBKH, OCTa- 
HaBJHBaeT BeHTHJIATOD, BKJUOYaeT @HJIbTpbI-NOPIOTHTC.1H H 
cHoBa lyckaeT BeHTHIATOp. EcaH mpekpallaeTca mofaua 
gJ@KTPOSHEPIHH, TO MOCTOBbIe OSecNedHBAICT paooTy BeHTHAA- 
TOPa BPYUHYO, a TakKe WIA STOO MOryT ObITb MpPHB.1eYeHbl 
HavOo.ice (PH3HYECKH CHJIDHbIe JIOAW H3 YHCJia YKPbIBaIOULHX- 
ca. BueulHte ABepH 3aKDbIBalOTCA, BXOM H BbIXOA H3 yOexKHLLa 
IpeKpaulaertca. . 

Ec WapyXublii sapaxkennblli Bo3ayX 0 KaKkHM-J1H00 
NPHGHHAaM MpOHHKaeT B yOeKulle, TO MO yKa3aHHIO KOMCH- 
WlaHta yOexKulla WIM JexKypHbIxX NocTa (modaeTcA KOMaHAa 
«[a3bl>) YKPbIBaIOLHeCA HaeBaloT MpoTHBora3bl, a eC 
HYKHO — H HMECIONLHeECA CPeACTBa 3alHTbl KOK. 

Tlocie BbIXOa YKPbIBaIOLUNXCA 3BeHO YORU] TULATeJb- 
HO yOKpaeT H MpOBeTpHBaeT BCe NOMELICHHA YOCKUUWA MH BOC- 
CTaHABAMBaeT CFO FOTOBHOCTb K HOBOMY UpHeMy J10JeH. 


5, KAKME RPABHJIA HYDKHO BbINOJIHATD, 
NOJb3YACb YAEXKHILAMH 


Bee yKPbIBaIOUWeCA JlOJIKHbI CTPOFO BLINOAHATb MpaBHld 
NObSOSaHuA YOORMULLEM, a TakxwKe YKasaHlid KOMe€H/anTa 
yOerkula H MOCTOB. 

HanpaBissch B YyOoxKHHle, YKPbIBaIOWHeCH  AO/AKHDI 
HMeTb Hb ce6e mpoTHBOras H ApyrHe CpeACTBa 3allLHTbl, a 
TakKe HeSO.sIbIOH 3aNac MpOAYKTOB NNTaHHA HW AOKYMeH- 
Thl; HeJIb3A OpaTb C COGOli MOMALIHHX %KHBOTHBIX, JIerKO- 
BOCIWMIAMCHAIOUIHeECH BelleCTBa HW BelllecTBa C HelpHATHbIM 
3amaxOM. 

Ilo nytu K yOexKHILy H pH Bxoe B Hero Hao co6Il0- 
Wath CTPOrHll MOPAAOK: He TOJINHTbCA, He OOTOHATD Briepelu 
Hayunx. Boliqa B yOeKHLle, CleqyeT 3aHATb cBo60s,HOe Me- 
CTO HJIH MeCTO, YKa3aHHOe J@KYPHBIM, HW B AaJIbHCHINeM BbI- 
NOHATb YKasaHHA TOCTOB. 

Bee ykpbipaloliveca QOuKHbI CTPOrO CoOMOaTb OCHOB- 
Hble MpaBu.ia MOBeAeHHA B YOeKHUe: CHOKOHHO CHAeTb Ha 
CEBOHX MecTaX, He XOAWTb 6e3 HasOOHOCTH NO yOerxKRuUly, He 
KYPHTb, He 3A2%KHTaTb JlaMIl WH CBeUCH. 

Ecan B yOekuile OyeT BHE3ATIHO BbIK/IOYeHO OCBCUIE- 
He, HY2KHO CNOKOMHO CCTaBaTbCA Ha MecTax H KaTb, Korma 
OyMeT BKIOYEH CBET HAM Ke OYAYT 3axKCHD (boHapH HIM 
CBedH. 
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| YACTHYHBIX PaspylleHHAX yOexKuUla (3aBa BbIXOs 
3pylenve CTeHbI HT. 11.) HEOOXORHMO COxpaHATb cno« 
©, OKNMaA yKa3aHHH KOMeHAaHTa yOexHIla win 
x. B cayyae Heo6xXOHMOCTH YKpbIBalOLIWeCA DOMKHBI 
“b TIOCHJIBHYIO NOMOUIb 3BeHY YOeWKUUL B BbINOHe- 
'T TO pa3s6opKe 3aBaJIeHHbIX BbIXOMOB, BCKDbITHIO 
. Op. 
’  sfocse «OT608 BO3ZYWIHOH TpeBOrH» HeIb3A BLIXOLUTh 13 
yOexuula 6e3 pa3spelieHHa KOMeHaHTa JO Toro, Kak 6y ner 
YCTaHOBJIeHa Oe3ONaCHOCTh BbIXOa H BO3MO2%KHOCTb CHOKOLi- 
HOTO BO3SBPalleHHA YKPbIBaIOLUAXCA M0 AoMaMm. Ecau p61u3u 
OOHaPy2KCHbI yyacTOK 3apaKeHus, HeB30pBaBIanca 6om6a, 
NoxKap HIM YaCTHYHOe pa3pyllienne 3aHHua, B KOTOPOM 
pacnonoxwKeHo yOexKuUle, BbIXO, H3 y6exKuUla He pa3pe- 
Waetca. 

Ecam BbIACHHTCA, 4YTO IIPOTHBHHKOM 6bIqH MpuMeHeHDt 
OTPaBIAIOWINe HIM PaHOaKTMBHble BeUleCTBa, TO YKDbIBalo- 
MIMMCA OyeT 1aHO yKa3aHHe O TOM, KaKHM MYTCM BbIXOAUTB 
M3 3apaKeHHOrO paHOua, KakHe Mepbl MpesocTopoxHOcTH 
culelyeT COOOAaTb NP BHIXOMe H3 yOe%KHLa W MPH ABHKe- 
HHH Yepes 3SapaxKeHHbIM paHOH, rae HaxowuTcA cOopHblii 
NYHKT HT. 1. 


6. KAKHE CYLLECTBYIOT HHIHBHAYAJIDHBIE CPEACTBA 
fPOTHBOXHMHYECKON 3AMLHTbI 


WnauBusyadbHble CpeAcTBa MPOTHBOXHMHYeCKOl 3alllis 
TbI MpeHa3HaveHbl DA MYO SaUlHTbI YeOBeKa OT OTPaB- 
JIAIOWIUX WH PaHOAKTHBHEIX BeLUeCTB, a TakxKe OT GoNe3He- 
TBOPHbIX MHKPOOOB H TOKCHHOB, 

K WHAMBHAYyabHbIM CpeACTBaM MPOTHBOXHMHUeCKON 3a- 
UATbI OTHOCHTCA MPOTHBOFa3bl WM CPeACTBA 3aLMTbI KOK, 

CoppemeHHble MNpOTHBOra3bl paseAOTCA Ha “30 J1H- 
PpyiwuneH MHASTPYywimHe. 

B w3o0upyiouem npotTuBorase yenoBeK MOJHOCTbIO H30- 
JMPOBaH OT OKpyXKalowlero BO3SAyXa H AbILWHT TEM O6beMOM 
BO3AyXa, KOTOPbIM HMeeTCA BHYTpH NpoTuBora3a. HeoG6xogn- 
MBIM JIA bIXAHHA KHCJOPOA HaXOAUTCA B CaMOM IIPOTHBO- 
ra3e, B CielWaJIbHOM OaJJIOHYHKe. BaieiseMblit OpraHv3MOM 
YIVICKHCJIbDIM [a3 3aepXKUBAeTCA CMMCUMAIbHBIM TOrJOTHTe- 
N€M, HaXOAIMMMCH TakxKe B NpoTHBorase. Baarowqapsa TaKo- 
MY YCTpOHCTBY H30.1MpyIOLWMh mpoTuBora3 ObecneuuBaerT Ha- 
ACHKHYIO 3allHTY OT BC€X BPEAHbIX NPHMeceH, cosepxKallNXcA 
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_B 3aPaKeHHOM BO3AyXe, He3aBUCHMO OT HX KOJIHUECTB. 
V3OAHPVIOWWWH TpoTHBOras HMeeT OOMbIIOH Bec (Ol 

8 K2), OH [pOMO3A0K, C102KeH B MOb3OBaHHH HB AOpor. Ii 
TOMY H30JHPYOIW MpOTHBOTa3 HCMOMb3yIOT TObKO CHI: 
aqbHble KoManzbt MIIBO npn jinTeabHbIX paOoTax no ze- 
ra3aluu, NPM JHKBHLaUHH aBapHH Ha Fa3OBbiX CeTAX, MPH 
TYIMeHHH ToxapoB HW B Apyrux CjlyyaAx, Kora (bHJIbTpyto- 
WMH MpoTHBoras He MoxKeT OOecneuHTb HaJ@KHOU 3aUiMTHl. 

OcHOBHBIM CPeACTBOM 3aliHTbI OpraHOB AbIXaHHA, Fas 
H JMa ABISCTCA PHIbTPyIOWAH NpoTHBOra3. OH NpocT m0 
veTpolicTBy, yo6eH B OOpaleHHu H OOecreunBaeT Halex- 
HylO 3aLJHTy OT Bcex H3BecTHBIX OB (KpoMe OKHCH yr-lepo- 
jla), PpaQHOaKTHBHBIX BeuleCTB H paWOaKTHBHOM MbWIN, 
2 TAKOKE OT 6Os1C3HETBOPHbIX MHKPOOOB H TOKCHHOB, HaxO/A- 
WIHXCH B BOSAYXe. 

JLOA 3QlMTb! KOMKH TIPHMeHHOTCA B3aUTHble HaKUAKH, 
UVIKH, NepyaTKH, Pe3HHOBbIe CanorH H pa3s/H4HbIe MOApyy- 
ible Cpe cTBa. 

CpeXcTBa 3aWlHTbl KOKA 3alllMWlawT He TObKO OT HONa- 
TAHA Wa KOXKY OTPaBIAIOWHX H PpaLHOaKTHBHbIX BelllecTs, 
HO HW OT JleHCTBHA CBeTOBOrO H3vJly4eHHA. 


7. KAK YCTPOEH MPOTHBOTAS Iii-4 


Jaa 3auluTbl Hacesenua HMCeTCA PparxkAacKHH NPOTHBO- 
ra3 [T-4 (onc. 15); kak HM Bce Apyrve MuNbTpyIOUlHe MPo- 
THBOFAa3Zbl, OH COCTOKT H3 JLBYX OCHOBHDIX YacTelH: NpoTuBera- 
30B0H KCDOOKM uM aMueBOH YacTH. Jia xpaHeHua HW Tepelioc- 
KH MpOTHBOraga HMeeTCA TPOTHBOTas0Bad CyMKa. 

B nporupora3s0Bon KOpoOKe MOMELICHbI CMCHaJIbHbIe 
NOPIOTHTCJIH H 2Ba (WIbTPa — NPOTHBOALIMHbIN HW MPpOTHBO- 
bwibubHt. Hapyxupili Bo3syx, WonafaA Mp BLOXe B KOpoo- 
Ky wepes OTBEpCTHe, HMeIOLCeCH B ee AHE, NOCMeLOBATCJIbHO 
IPOXOAUT Yepes MPOTHBOALIMHbIM (PHABTP HW NOPVIOTHTEe1H 
H OUHUIACTCH B HUX OT OTPABJIAIOWHX H PaHOaKTHBIIbIX Be- 
juecTB. TIpoTHBOMbLIbHLI QubTP CLYKAT AIA TOrO, YTOOHI 
YrOuIbHaf UbLIb OT NOPIOTHTeA He NoNaasia B OpraHnbl AbI- 
XaHHa, 

Kopnyc KopoOKH HU ee AeTaIH H3POTOBJIAIOT H3 UepHor 
*KecTH. Jia NWpHAaHHA WecTKOCTH H OO/bUeH MpoulocTH 
KOpnyc KOpOOKH HMecT NapyXKHble NoMepeyble BbICTYIMbI, KO- 
ropble Hasbipatotca «3uramH», Ha kpblllike KOpoOKH Naxo- 
JLMTCH HA@BHHTOBaHHad TOPJIOBHHa Wid MPuCcoeHHeHHA KO- 
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poOKH K JIHWeBOH YaCTH MpOTHBOr'a3a, a B WHE KOpOOKK — 
Kpyrioe OTBepcTHe, Yepe3 KOTOpOe TIpH BAOXe MocTyMaer 
HapyXHbI BosAyX. IIpoaa yepes KopoOky, BO3Ayx yepes 
rOpJIOBHHY NonafaeT B COCAHHHTebHYIO TPyOKy JIHWeBOH 
yacTH. 

JinueBad 4YaCTb HMeeT ZBOMHOe Ha3HayeHHe. Bo-nepsBplx, 
OHa 34H aeT ria3a WH KOMY JIHWa OT OTPaBJIAIOWUHX UW pao: 
AKTHBHBIX  BeLLeCTB, 
BO-BTOPbIX, MOJBOLUT 
OUHLIECHHbIH B TpOTH- 
Bora30BOH kopooKe 
BO3AVX K OpraHaM Jbl- 
XaHHa. 


JluleBand YacTb CO- 
CTOHT H3 pe3HHOBOH 
MACKH C OUKAMH H CH- 
CTeMOH TeCceM, KJla- 
NavHOH KOPOOKH H Co- 
@AHHHTEbHOH TPYOKH. 

Macku H3roToB1A- 
IOTCH TPeX Pa3MepoB: 
l-ro, 2-ro u 3-ro. Hau- 
MeHbILHH pa3mMep — 
nepBbli. Pa3mepbl 
o603HaYyeHb! Undpamu 
B KpyKOuKAaX Ha MOA- 


6opoz04uHoOH yacTH 
MaCKH. 
YKPCIVIAeTCA MAaC- age 
Ka Ha TOMOBeE C T0- (= ease er 
MOU[bIO Ha3aTbIVIbHH- Gar Wa eet 





Ka H CHCTE€MbI TeCCCM: 


WBYX JOOOBBIX—He- pyc, 15. O6mui Bad rpamsancKoro 
PaCTATHBAwolllHxca, Ye- mpotTuBorasa I {1-4 


TbIpex BHCOUHBIX —— 
PC3HHOBbIX H ABYX SaTbIJIOUHbIX ~~ TOKE PC3SHHOBHIX. Ha Jo- 
GOBbIX TECbMaX HMEIOTCH Ne PpeABHoKHble MPHAAKKH, ad Ha 3aTbl- 


JOUHBIX — HEMOABUKHbIe MPAXKKH, C MOMOLM[bIO KOTOPHIX pe- 
ryJIMpyetcA HaTH2KeHHe TeCeM. 

KjlanaHHad KopoOka CJyKHT DJIA pacnpeseeHuaA MOTO- 
KOB BJbIXa€MOrO H BbIABIXA€MOFO BOBLYXa. 

B xopo6Oke HMelIOTCH OAHH BAbIXaT@IbHbIM HW Ba BbIsbI- 
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XAT@JIbHbIX KJlallaHa: BepXHHH — ABYXJIeMeCTKOBbIM WH HUMK- 
HHH — OAHOJIEMeCTKOBBHIH. 

BabixaTevibubld Kalan mpeactapiser co6ol  Kpyrayro 
pe3sHHoBylo IlacTHHKy. IlpH BaOxe OH OTKpbIBaeTCA HU Mpo- 
HyCKa€T OUMLIEHHbIH B KOPOOKe BOSAYX NO Macky, a OpH 
BbIMOX€ SAKPbIBAeTCH WM He MPOMyCKaeT BbIAbIXAeMbIH BO3AYX : 
B TIPOTHBOra3sOBylO KOPOOKy. 

Bepxuuit BbilbIXaTebHbld Kanan (AByXJlenecTKOBbIii) 
NpH BAOXe 3aKkpbIBAaeTCH H He NPOMycKaeT HapyKHbIN 3apa- 
*KCHHBIH BO3SLYX MOA Macky, a TPH BbIOXe OTKpbiBaeTca U 
NpONnycKaeT BbIAbIXaeMbIN BOZAYX H3-NON MaCKH Hapyoky. 
OTOT Kalan —- HanOoulee OTBETCTBeEHHaA YacTb KsamanHolt 
Kopooku. Ero HevcipaBHocTb (pa3pblB, 3aCOpeHHOCTh, 3aMep- 
3AHHE) MOMKET NPHBECTH K TOMY, 4TO 3apax*KeuHblii BoO3Ayx 
nonajleT WOJL MaCky HU BbISOBeT MOPamKeHHe 4eJOBeKA, 

Hy KHHH BbULbIXaTCJIbHbIII Kamau (OMHOJENCCTKO- 
Bb) ABSIETCA MPeCAOXPAHHTeIbHBIM H CY KUT LIA yMeHbUIe- 
HHA NosAcoca BOBAYXa MOR MaCKy Yepe3s BePXNHl BbiAbIXa- 
T@IbHbIH Ke1atiaH. On KperlHTCd Ha KpbILUKe KaMepbl K.jalaH- 
HCli KopoOKH. B Humtiteli YaCTH KaMePbl HMEeTCA CbeEMHDI 
2KPaH C OTBeEPCTHAMH, TpeOXpaHAIOWMMH Kamau OT 
NOBPexK LEHHE. 

CoequnutedbHad TpyOKa coelnHAerT mpoTuBora30Bylo 
Kopo6ky c MacKkolH. Msroropasetca Tpy6Kka 13 pC3HHbI 
H HMeeT Nonepeyuble CKMakKH (rodpbi), KOTOpble VBeJINUH- 
BalOT PHOKOCTb TPYOKH H He MO3BOJIAIOT elf MepelaMbIBaTbCcA 
np cruOaunu. BepxHkM KOHLOM Tpy6ka Harsyxo mpHkpen- 
JcHa K NaTpyOky KJamavHon KopoOKu. HwxHuM  KOHLIOM 
C NOMOUIbIO HHIINeIA KH HAKHAHOH raHKv ee repMeTHYHO NpH- 
CO@MHHAIOT K FOPJIOBMHE UPOTHBOra3sOBOH KOPOOKH. 

IIporusora3zoBaa CyMKa CJIy KUT JIA XpanHeHua Hw HOe- 
HHA WpoTHBora3sa. CyMKa HMeeT [Ba OTAGJICHHA: OHO ANA 
NpPOTHBOra30BOH KOpOOKH, a Apyroe WIA AHUeBOH WaCTH. 
B oOTAeJleHHH, MpeHasHa4eHHOM JIM MaCKH, JOJDKeCH ObITb 
CneWHaJIbHbIM «Kapaliall, MpeAOxpaHalouWnl cCTeKJla OYKOB 
OT 3aMOTeBaAHHA. 

B OTACCHHH WIA MPOTHBOFAasOBOH KOPOOKH Ha AHe CyMKH 
HMCIOTCA ABe JEPCBAHHbIe MIAWKH, o6ecneuHBaWwllHe CBOOOA- 
HbIH JOCTYN BO3tyXa B NpoTHBOra3scByIO KOpoOKy. Cymka 
3AKPbIBAeTCH K1allaHoM. 

JA HOWeHHA MpoTHBOra3sa K CYMKe MpHUNTa MieweBas 
TECbMa C Ne€PeABHXHOH TIPAKKOH, peryJHpylolleil NIWHY 
TECbMbI. Ha peOpax OoKoOBbIX CTeEHOK CYMKH MPHIWHTHI Nonc- 


00 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


Hand 1ecbMa (uIHyp) MW MeTa/H4eCKOe MOJYKOIbIO HIM TKa- 
HeBOe YIUKO, C MOMOU[bIO KOTOPbIX CyYMKa 3akpellinetca Ha 
TY/IOBHLUE BO BPpeMA HOUICHHA NPOTHBOTa3a B NOMOKeHHH 
«HaroToBe» HAH «60eBOM>. 


8. KAK TIOHOBPATb MACKY H NPOBEPHTb HCNPABHOCTb 
‘ NPOTHBOTA3A Iii-4 


_ Macka foJKHa MIOTHO NpHieraTb K TomoBe, 4TOOHI He- 
OOXOAMMBIM AIA AbIXAHHA BOSAYX NoMalal MOA MacKy TOvIb- 
KO 4“epe3 mpoTHBOra3oBylo Kopooky. Ha sto cilexyer o6pa- 
ulaTb ocoO0e BHHMaHHe : 
pH mog6ope MackH H 
OCMOTpe NpoTHBora3a. 

Uto6pl nowo6patb 
MacKy HYyKHOrO pa3Me- 
‘pa, Hao NpH MNOMOLIH 
JIMHEHKH C MHJWIHMeTpOo- 
BbIMH @JI@HHAMH ompe- 
WeJIMTb pPaCCTOAHHe OT 
BNAaAHHbI NEPeHOCHILb! LO 
HWKHeH YacTH NoGO- 
poaka. JIMHeliky HakwJa- 
[\bIBalOT TaK, Kak Nl0Ka- 
3aHo Ha pue. 16. Hyute- 
BOe AeJIEHHE WIKAJIbI QOWI- 
%KHO COBNalaTb Cc HaH- 
OObWHM yray6sleHHeM 
lepeHocbA. Cun3y nog- 
OopoaKa NOABOAHTCA 
NpaAMad MW1aHKa Tak, 4YTOOK! OHA OOpasoBala c JHHeEHKON 
TIPAMOH yrovl. SaTeM 3aMeUaIOT MO MIKaJle JIMHeHKH paccToR- 
HHe OT HaHOObWero yriyO6vleHHaA NMepeHocbA fo Bcnomora- 
TCJIbHOH MIaHKH. 

B 3aBHCHMCCTH OT MOJIYYEHHOH BeNHUHHbI ONpeleAIOT 
pa3mMep MACKH, PYKOBOACTBYACh ClesylolleH Taber: 





Puc, 16, Cuatue MepKi fvin mnog6opa 
MacCKH MpoTHBora3a 





Tpe6yembpl 


PaccTOoAHH M 
dean Ra3sMep MacKH 


oT 99 no 109 l-H 
oT 109 no 119 2-1 
oT 119 u 6omnee 3-H 
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Hopyto Macky nepea HadepaHHeM HeOOXOAHMO MpoTepeTb 
CHapyXKH H BHYTPH 4HCTOH TpamouKOH (BaTKOM), cwlerKa 
CMCYeHHOH BORON. Macky, ObIBIIyI0 B ynoTpeOvleHHH, e3HH- 
@HUHPYIOT eHaTYPHPOBAHHBIM CMUPTOM HIM JLBYXMPOLeHT- 
HbIM pacTBOpOM (opMaIuna. CoeHHUTeJIbHy!lO TpyOKy Mpo- 
AYBAaIor. 

[[papuibHO No/JO6paHHanwA MaCKa JOJI2KHa MVJIOTHO MpHue- 
raTb KpawMH K JIHWy H BMeCcTe C TeM HE BbI3bIBATb OO.1eBbIX 
OILYULen HH. 

Ocmotp WH mpoBepka McnpasHocTu npoTHBoraza. [Ipu 
NOKYNKe HJIH NOJYYeHHH MpOTHBOra3 Hao OCMOTPeTb, a 3a- 
TCM IIPOBCPHTb ero HCIIPaBHOCTb B LleIOM HMO YacTAM. II pu 
OCMOTpPe CTeLYCT MPOBePHTb MaCKy, KJalaHHylO KOpoOKy, 
COGIHHHTGIBHYIO TpyOKy, IpOTHBOFaZOBylO KOPOOKy, CYMKy. 

[Iporepaa Macky, HyAHO yOeHTbCA B TOM, 4TO OHA He 
HMe€eT IIPOKOJIOB, NOPC30B, HAAPbIBOB, ITO CTCKJA OUKOB Ilewtbl 
H XOPOUWO COCHHENbI C MaCKOH, a TeECbMbI HCMPaBHbI A HMe- 
OT MepeABHAXKHbIe MmpsAKKH. [Ip mpoBepKe coeqHiNiHTeAbHOH 
TpYOKH HYKHO MpekAe BCeroO YCTAHOBHTb, HeT JIM Ha Heli TIpo- 
KOJIOB, Hope3scB H NopbiBoB. CoeAHHHTeJIbHaAd TpyOKa JLOJKHA 
OLITb MIOTHO HMPHCOCAHHeHA OAHHM KOHIOM K TatTpyOky Kaqa- 
NawHOH KOPOOKH; Ha APYFOM KOHLe COCAHHHTEIBHOH TpPyOKH 
NpOBepAIOT HCMpaBHOCTb HaAKHAHOH ranKH HW Hadituue B HeH 
Ha HNMeJe pesHHOBOTO OpoKsJanowmoro Kouba. Utrobp 06- 
JeEPUHTb OTLICKAHHE MORPEXXTEHHH, MACKY H COC/LUHHTCJIbBHYIO 
TpyYOKY HYKHO TpnH OcMOTpe ClerKka pactarHBatTb. Mecto o6- 
HaPYyKCHUbIX TIPOKO.1OB HWM NOPbIBOB OTMeYalOT C llapyxXHOH 
CTOPOHbI XHMHYCCKHM KapaHallloM HIM MeJIOM. 


B kJlanauHoH KOpo6OKe HYXHO MpOBepHTb Hawimgne KWa- 
NaHOB H MpeLOXpaHHTe/IbHOrO 9KPaHa H YLOCTOBEPHTbcA 
B TOM, UTO Ha Heli HET PXKABUHHBI, BMATHII, MPOKO.1OR. 

B npotTuBora3s0BcH Kopo6Ke He HOXKHO ObITb BMATHH, 
PRaBUKHbI WH UapanHH. HeoOxozumMo y6esHTbcA TakoxKe 
HB TOM, 4TO ropJOBEHa KOPpOOKH He MOMATA, a NpoOKa BBIHy- 
Ta CO cBoero MecTa Ha AHe KOPOOKH, 


B cyMKe HaJlO NpOBepHTbh HaJIMuHe HW UCMpaBHOCTb Nerv 
Ha KJlamane, MyPORHUbIl, HOACHOH TeCbMbI H NOVIYKOJIbLLa, Me- 
YeBOH TCCbMbI H MCPeABHXKHOH NPAXKKH, WeEPeBAHIIbIX MIaLweK, 
«KapaHalia>. 


Ec. mpw ocmotpe 6ylyT OOHapyxKeHbl KakHe-1H60  He- 
HCHPaBHOCTH, TO IPOTHBOras 3a4MeHACTCH HCNPaBHbIM WIM 
CHaeTCH B PeMOHT. 
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Tlocme ocmoTpa mpotusBora3 Hao co6patb. Jlia 93rToro 
B JIeByl0 pyKy OepyT HaKHAHY!O raliky COeAHHUTebHON Tpy6- 
KH H, ONYCTHB MACKY CBOOOAHO BHH3, IpaBOH PyKOH HaBHH- 
YHBaIOT KOPOOKY AO OTKa3a. 

Yro6bl NnpoBepuTb ucNnpasHocTs coOpanHnoro npoTuBora3za 
B WeJIOM, HafO HafeTb MACKY, BbIHYTb KOPOOKY H3 CYMKH, 
3AKPbITh OTBEPCTHe B ee JHE pe3HHOBOH NpoOKoH (uM 3a- 
MKaTb JaTOHbIO) UW CieaTb riyGOKHH BAX. 

EcJId BO3AyX Mp BOXe He NPOXOAHT, TO MpoTuBora3 
HcipaBeH H COOpaH MpaBHJIbHO; eCJIH BO3AYX MPOXOAUT, TO 
NPOTHBOra3 HIM HeHCNpaBeH, WIM MpH cOopKe Hapyluiena 
repMeTuuHocTb. B nocweqHeM CJlyyae NpoTHBOra3. MpoBepa- 
IOT NO 4acTAM. 

Jia mpoBpepku NpotuBora3sa NO YacTAM HanO OTBepHYTb 
KOpOOKYy OT COeAHHHTeEbHOH TPy6Ku, NpOBepHTb HavMyHe 
Pe3HHOBOrO NPOKWAaNOYHOrO KOJIbUa Ha HANMeIe B HaKHAHOH 
rake H MIOTHOCTh NPHCOeMHEHHA COeMHATeEIbHOH TpyOKu 
K KJlamaHHOH KopoOKe. YcTpaHuB O6HapyxXeHHble HeEHCIpaB- 
HOCTH, C/leAyeT CHOBa COOPaTb NPOTHBOrA3, NaleTb eFO UH BTO- 
PHYHO NpoBepHTp. . 

EcjiH HW pW NOBTOpHOH NpoBepke BO3sAyx G6yeT Mpoxo- 
AHTb, TO, He CHHMas NpoTHBOra3a, HEOOXOAUMO CHayaJla Mpo- 
BePHTb MaCKy. | 

lia sToro Hago mpapoh pykol nepernytb u mI0THO 
3QKaTb COCAMHHTeJIbHYIO TpyYSKy NOL KlamanHOoH  Kko- 
poOxoi mu CielaTp ray6okui sByaox. Ecru Bo3syx He mpo- 
XOJHT, TO MacKa HcnpaBHa H MOJOOpaHa NpaBHAbHO, a eCIN 
BO3YX MpOXOAHT, TO MaCKa HeHCNpaBHa WIM HeMmpaBHJIbHo 
nofzoOpana. B nocieaHeM c/lyuae MacKy HeOOXOAHMO CHOBAa 
TILATCJIbUO OCMOTPeTb H, YCTPpaHHB OOHapyKeHHoe nNoBpex- 
MeHhe, elle pas NPOBePHTb MOA6op uw MpHrOHKy MaCKH. 3a- 
TEM NPOAYTbh BbIMbIXaTeJbHbIM Kaa, OMATh 3a%*KaTb COSTH- 
HUT@JIbHY!O TpyOKy Nod KlanaHHoli KopoOKoli uv cAedatb Miy- 
Ookui Buox. Ecim HB 9TOM Cay4ae BO3AyX OyzeT mpoxo- 
UTb, TO JIMLEBYIO YaCTb MPOTHBOra3a HaflO CiaTb Ha Mpo- 
BePKY HJJH 34MCHHTb HCIIPaBHoH. 

Iloce MacKH MpoBepsioT CcoeqMHUTeIbUyIO TpyOKy. Ja 
STOrO Hao CAelaTb BbIOX, MePerHyTb H MVIOTHO 3a2KaTb Mpa- 
BOH PyKOH COC/LHHHTeIbHYIO TPYOKY BHH3Y y FOPJIOBHHbI Npo- 
THBOra30BOH KOPOOKH H CievlaTb BAOX. Ecaim mpd 3TOM BO3AyXx 
He MpOXOJHT, TO COCAHHHTe/IbHad TpyOKa HciIpaBHa. 

Uto6bl mpopepuTh HCNpaBHOcTb NporuBorasoBoli KOpo6- 
KH, 34KPbIBaIOT Pe3HHOBOH NpoOOKol HIM JlafOubIO OTBEpcTHeE 


53 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


B (He KOpoOKH, 3aTeM OepyT ropsloBHHy KOpOOKH B poT H 
neaatoT Box. Ecau Bo3ayX He MpOxOAHT, TO NPOTHBOTa3s0Bad 
Kopo6Ka HCcipaBuHa. 

Heucnpapuble MpoTHBOra3bl CAalOTCA B PeMOHT WIM 3a- 
MeHAIOTCA HCMPaBHbIMH. 

OxonuaTeibHad NpoBepka HpOTHBOra3a MpOM3BOAHTCH = 
B KaMepe OKYPHBaHHA MOA PyKOBOACTBOM HHCTPyKTopa. 





Puc. 17, Tioan3ozainic Chelaanbybl 4 
«Kapaniawovy? : 


A-~-WAHeCeHHNe  uTpPUXOG; 6 — pactupauie 
CMa3KH 


Jlaa npenoxpaneHus CTeKO OYKOB MpOTHBOTa3a OT 3a: 
MOTCBAHHA HMecTCA CMeWHaJIbHbI «Kapalifall» — nalouKka 
H3 MblOO6pasvok Maccpl (pe. 17). | 

[lomp3yioTcd «KapaHgauioM» cJlefyIOIWMM 06pa30M! 

perk le BCerO BLIBOPAYHBaiOT MaCKy H MpOTHPaloT CTeKAA 
OUKCB W1aTKOM HH UHCTOH TPANOUKOH no NOHO Mmpo3spay- 
HOCTH; TIPHAePAKUBAA OUKM AeBOH PyKOH, OCTPbIM KOHILOM 
«Kapalaila»> HaHOCAT Ha BHYTPeHHIOIO CTOPOHY Kak oro 
CTeK1a MO MATb-WWeCTb WITPHXOB B BHAe pellleTKH H, NOM/I- 
IaB Ha CTeKa, PaBHOMepNO pacTHpaloT HabkeceHHylo CMa3- 
Ky Tak, YTOObI CTeKia CTAJIH MpO3pa4dHbIMH, 

Cuutaetes, 4TO CTe@K.1a OUKOB XOPOWO NOATOTOBJECHHI, 
CCJIH MPH AbIXaHHH Ha HUX OHH He 3anOTeBalOT H OCTAIOTCA 
IpO3pauHbIMH. 

Bmecto «Kapalwalia> MO2KHO HCNO.Ib3OBaTb Cyxoe Tya- 
JIETHO@ MbIIO, 
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9. KAK HOJIBSOBATbCA MPOTHBOFA30M Im-4 


C momenta o6baBenua «Yrpoxkaemoro nojoxKeHua» 
NpoTuBora3 Bcerfa HadO HMeTb ApH cebe. Jloma wim Ha 
paOore npoTusora3 osKeH GObITb B ONPeAeIeHHOM MecTe, 
YTOOb] NPH HEOOXORMMOCTH eFO MOXKHO GbWIO GbICTPO B3HATD. 









Yh @ 
He 
S. as 
nas 
iH 


Puc, 18. Nipasuaa Houlenna npotusorasza: 


@~—8 «MOXOAHOM> foo%KeHnH; 6—B NnonoKeHHA «HaroTOBe»y (¢ ykopouedHoh 
TpyOko#); @—B8 donoKeduu «HaroToBe> (c YaJHHEHHOW Tpy6Kol) 


B 3aBHCHMOCTH OT O6cTaHOBKH NPOTHBOra3 HOCAT B OL- 
HOM H3 TpeX NOO#KeHHH: KMOXORHOM», «HaroTOBe» H «OOeBOM>. 

B «noxoqHoM» nosoxeHHH (pyc. 18, a) mporuporas 
HOCAT B TOT MepHCA, KOrwa OTCYTCTBYeT HellocpeAcTBeHHaA 
yrpo3a XHMH4eCKOrO HH aTOMHOrO Hanafenus. B 9Tom 
NOJIOMKEHHK CYMKa C NMPOTHBOra30M HayeTa uepe3s NpaBoe 
MIevO H HaXOAMTCH Ha JeBOM OOKYy, NpHueM KJlalaH CyMKH 
oOpaiuen or ce6a. Jinany naeyesoli tecbMbI pH HMOMOULM 
NepeABHAKHOH MPAXKKH NOATOHAIOT Tak, YTOObI BepxHui Kpali 
CYMKH Obl MpHMepHO Ha BBICOTe TajHH (Mosca). CymKa 
AOKHA ObITb CABHHYTa HEMHOFO Ha3ad, YTOObI NpH xomb6e 
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OHa He MelaJia ZBHKeHHIO pyKH. Heb3a HOCHTb MpOTHBO- 
raz MOjl OLE OH. 

B nosoxeHHH «HaroToBe» (puc. 18, 6, 8) mpoTuBora3 
HOCAT TIIPH HeENOCpeACTBEHHOH OMaCHOCTH XHMHNeCKOrO HU 
aTOMNOro Hananenud. M3 «noxoHOro» MOsOKeHHA B MO0- 
*weHHe «HaroTOBe» TpoTHBoras MepeBoswAT MoO CHrHaJy 
«Bo3lywHad Tpepora», mo KOMaHye «I ]poTHBora3bl TOTOBb>. 
Ecu mporupora3 UMeeT YKOPOYeHHY!O COC AHHHTeJIbHYy!O 
TpyOKy, TO MaeyeBylO TeCbMy OCBOOOKTalwT H3-NO JMeBOv 
PYKH Tak, UTOOb! MpOTHRCrasOBad CYMKa OKA3d.1aCb Ha rpy- 
AM B MOJIOXKCHHH, MO3BQ.1A}OLIEM HAMeTb MACKYy. SatTeM OT- 
KDbIBAIOT Kaman CyMKH, BbIHHMalOT MOsCHYyIO TeCbMy, 06- 
BOAAT €C BOKPYI TaJIMH HW 3aBABZbIBAIOT 3a TMepeduee MOy- 
KOIBUO, 3AKPeIWIAA MPOTHBOra3 Tak, 4YTOOb! ON He CBHraJIcA 
B cTOpoHbl. Ecaa npcTucora3 UMeeT yJUIHHeHHY!0 TpyOKy, TO 
ero CABHralor HeMHOrO BMeped, a 3aTeM 3aKpelIAIOT Ha Ty- 
JIOBHLLE C MHOMOLLBIO MOSICHOH TCCbMbI. 

B «6cesoe nosicmenHe» (pric. 19) npoTuBoras MepeBoxar 
NDH aTOMHOM, XHMMNECKOM Wn OaKkTepHOJIOrH4ecKOM Hana- 
ACHHH: NO CHPHAa.TYV «XHMHUYECKOe HarnagelHes, MO KOMdHAe 
«Tl a3bl’ WH CaMOCTOAT@IDHO [IPH OOHAPYREHHI B BO3SYXe 
HH Ha MCCTHOCTH OTPaB.IAIOWIMX H P&AHOAKTHBHDIX BeLLeCTB 
WeIH OaAKkTCPHAJIBHDIX CNeACTB. 

UToGbl MmepesecTH MpoTHEOra3 B «<CoeBOe> NOMOARCHHE, 
HAO 3aMepmaTh ALIAAHHE, 3aKDPbITb FTa3d, CHATH FOJOBHOH 
yOop (3aKaTb MCK LY KOICHSMH HIM MO.1O2KTb P#0M), BbI- 
HYTb MaCKY H3 CYMKH H B3ATb OOeCHMH PyKaMH BHCOYHbIE 
H 3ATbLIOUNbIe TECbMbI TaK, YTOOD] OOIbIUHe Nalbilbl PYK 
6blIn o6pauleHbt BHYyTpb. I1ipHaoxHTb HHPKHWOIO YaCTb 
MaCKH HO NOAGOpOOK H HaTHHYTb MACKky Ha JIMUO, 3aBOUHA 
ZATbILIOYUHBIG TeCCbMbI 3a YIUH. SaTeM B3Tb PYKAaMH CBO- 
OOMHDIC KOHUbI 3aTbLIOYHBIX TECCM H HaTAHYTb HX TAK, UTO- 
Obl Kpad MaCKH MAOTHO UpHieraid K JHUy WH YTOOb! OUKH 
MPHWLIHCh TONNO MpoTHB rria3. Hagesp Macky, CielaTb pe3- 
KHii BbLLOX, OTKPbITb f1a3a H BO30ONOBUTb Abixaune. Ecau 
€CTbh TOOBHOH yOOP, HajleTb ero. 

[]poTupora3 CHHMAaWT Moc.Ie TOTO, KaK MHHYeT OMaCHOCTb 
nopaxenua uw 6yger nogaHa KOManaa «IT potupora3bl 
cHaTb». Uto6sl cuaTb mpotusoras (pc. 20), mpaBolt pyKoll 
NpPHNCANHMAIOT To.10BHCH y6op, a weBpoll OepytcA 3a Kila- 
NauHy!loO KOpOOKy, Cerka OTTAPHBAIOT MaCKY BHH3, BH Ke- 
HHEM PYKH Blepe H BBePX CHHMAIOT ee, a 3ATCM HajleBaloT 
rOJOBHOH yoop. 
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CuaATy!lO MaCKy HafO BbIBepHyTb, TULaTebHO mporepeTb 
BHYTPH MaTKOM HAM YHCTOH TPANOYKON, MPOCYIWHTb UH yJ0- 
2KHTb B CYMKY. 

Ilocue sToro npoTuBora3s HepeBoswAT B MoOwKeHHe «Ha- 
rOoTOBe» HH B «MOXOTHOe>® NOMOMKeHHE, B 3ABHCHMOCTH OT 
O6cTaHOBKH. 

‘ ITpu nomb30BaHuH MpOTHBOTa30M 3KMOi BO3MOXHO 3aT- 
BepAeBaHHe pe3HHbl, OO/IeReHeHHe CTeKO] OUKOB, CMep3a- 





1 . 

rod 
lee 
ily 





Puc. 19. Howenne npa- Puc. 20. Cyyumanue 
THBOra3sa B «60CBOM» npoTHBOora3a 
NOJOKeHHH 


HHe JlemecTKOB BbIAbIXATCIbHOTO KlalmaHa uw 3aMep3aHHe 
BJlarv, NONaBIWeH B COCAHHUTeJIDHY!O TPyO6Ky. 

UtToObl He AONyCTHTh 3THX ABsIeCHHH, HeOOXOAHMO pH 
HaMeTOM MpOTHBOrase MepHOMHYeCKH OTOrpeBaTb KanaH- 
Hy!0 KOPOOKY PyKaMH H OHOBPeMeHHO MPOMyBaTb BbIAbIXa- 
TeJbHbIe KJlalaHbl. B cCHIbHBIe MOpO3bl B He3saparKeHHolt 
aTMocdepe HaO BpeMA OT BpeMeHH OGorpeBaTb MacKy NOs 
nasbTo. []pu Bsxoge c MOpo3a B Tem0e NOMelleHve CueLyeT 
aTb MpOTHBOra3y cOrpeTbcCAH HW «KOTMOTeTb> B TeYyeHHe 
10—15 muu., mocse vero TWaTeJIbHO NpoTepeTb cyxoli Tpst- 
NOYKOH MACKYy HM MeTaJJIM4eCKHe “acTH. 
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B clydae OTCYTCTBHA NPOTHBOrasa MOMKHO HCIOb3OBaTb 
BaTHO-MapJleBylO NOBASKY, KOTOPad 3aulHIlLaeT Opraubl Jbl- 
XAHHA OT GOJIESHETBOPHEIX MHKPOOOB, TOKCHHOB HW YaCTHYHO 
OT paHOAKTHBHDbIX BeHeCTB H PaqHOaKTHBHOH mMoVviu. IIo- 
BASKY ACMaOT H3 HeEcKO/IbKUX (8—12) cilOeB Mapa HAM H3 
(BYX CJOCB MapJH C MpOkadKoH COA BaTbl TOJMHMHOH 
2—3 cm. TlopaskKy HaKJIAAbIBaloT Ha JIHUO Tak, YTOObI OHA 
3aKPblla POT H HOC. 


10. CPEXCTBA 3ALLHTbI KOK 


®opmuposanna MIIBO Bb nepHog paOor Ha sapaKeHIlon 
MeCTHOCTH WM C 3apaKeHHLIMH MmpeMeTaMi OYAYT 10.1b30- 
BATDCH CICUMAJIbDUbIMH CPGACTBAMH 3aLLMTb! KOKH (KOMOH- 
H@3OHaAMH, (bapTyKaMH, PCsHHOBbIMH CanoraMH H MepdvaTKa- 
MH, 3aUMTHDIMH HaKAAKaMH, 4yJKaMH # T. n.). Haceaenue, 
Kak [PaButo, He pacnowlaraeT TaKHMH CpeACTBaMH 3allHTbl 
H NOsSTOMY Mp HCCOXCARMOCTH 3aIWHTb) JOJO HCM0.1b30- 
BaTh MOApyuHble CpeaciBa. 

Jad 3auluTbl HOP MOMKHO LCHOMbSORATb OObIYHbIe Pe3H- 
HOBbIe KaJoWH, 6olbl, canorn, Florn Bbiwe KavJlow, canor 
HW GOT pekomMeHsyetcA OOMOTATb KJICCHKOH WK KaKOl-Jin- 
60 MIOTHOH MaTepHeH. Hexoropyto 34alluTy MOryT faTb e- 
PeBAHIbIe JOULEYKH, NpHesisanlibie K UOMOMIBaM, a TakoKe 
OObepTbiBahHe OObIHON COYBM NpDOpesHHCHHOH TKaHbIO, Oy- 
Maroli, CJlOKeCHHOH B HCCKO.IbKO C.10€B, OpeseHTOM, MCLIKO- 
BHHOH HT. J. 

JM 3aU,HTbl BCCiH MOBePXHOCTH Tela MOMKHO HafeTb 
OOBIUHDIG HaAKHAKH, MIaUH, KOMKavbIe NaJbTO. OTY O*eKAY 
CIeLYeT OULHb MIOTHO 3acCTerHBaTb (OCO6eHHO BOPOTHHK, 
KOHLibl] PyKaboB, Optok). BoporHuk BepxXheH OeKbI ye 
MOAT WH OOBHGATh ero NOBEPX WapoM, NOJOTeHWeM 
T. 1. JKCHLLMHaM pekoMensyetcn HameBaTb OpioKku. Jlaa 3a- 
IWHTb! PYK MOXHO MO1b30BaTbCA OOBIYHBIMH NepyaTKaMH 4H 
PYKABHUAMH, JIYYWe KOMKaHbIMH,. 

Ilocae BbixOfa H3 3apaxkeHHOrO paHoHa TospyyHple 
CpeAcTBa 3allluTbl NOsABepraloTcA cCieunabuoH Odpacor- 
Ke — O6e33apaxKuBaHHio (TPH B3apamkeHHH OTPaBJIHIOULHMA 
BCLUCCTBAMH CPeCACTBa 3ALINTbI CAaIOTCH Ha MerazsauHlo; MpA 
34paKeHHH PaHOAKTHBHbIMH BelleCTBaMH MpOH3BOAAT 
Je3AKTHBALLHIO, a NPH 3apakKenny OO/e3HETBOPHBIMH MHKDPO- 
OaMu WH TOKCHHAMH — AesHHeKUHIO). 

JM 3auuTbl OT PaAHOAKTHBHbIX BeLLeCTB, PaWOaKTHB- 
HOH MblIM HW CBETOBOFO H3/1YYeCHHA TPH B3pblBe ATOMHOM OOMObI 
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Ka Db rpakaHHH MOXKET ChelaTb ceOe H3 NPOYHOH XJION- 
yaTOOyYMAKHOM TKaHH CBeTJbIX TOHOB HaKHAKy C Kalioio- 
HOM, UYJIKH, HajleBaemble Nopepx OOyBH, H pyKaBHilbl. 


11. KAK CBEPETFATb NPOTHBOTA3bI H CPEJICTBA 
- SAUWHTbI KOK 


TIpoTtuBora3bl HW CpeACTBA 3aULHTHI KOMKU BCerAa OJ KEI 
6bITb HCMPABHbIMH HW YKCTHIMH. 

IIpu nowb30BaHuH NpOTHBOrAa3OM ero Hao O6eperatb OT 
YAapoB H CHJIbHbIX coTpaceHul. I]poTupora3s, ObBMIMH nox 
ow eM, HeOOxXOAMMO BbITepeTb H MpocywutTb. Heab3a xpa- 
HATb B CYMKe MpOTHBOra3a MOCTOPOHHHe NPeAMETHI, WeEpKaTb 
MIpOTHBOra3 B HaMOKIWeH cyMKe. Hy B KOeM Cculy4ae Heb3H 
OMyCKaTb MoMmafwaHHA BOAbL B MPOTHBOra3OBylO KOpOOKy. 
Oco6eHHo GepexKHO clelyeT OOpaulaTHca C BbIAbIXATCJIbHbIMI 
KajananaMu. Ec Kilanad 3aCcOpuTca WIM CKJICHTCA, ero Hao 
OCTOPOMHO MpOAYTb; TporaTb KamaHbl He peKOMeHyeTCcH. 


Tak »%e GepexHO HYKHO O6pallaTbcA C 3alLHTHOH Ha- 
KHXKOH, YyJIKaMH, MepuaTKaMH, MpeAOXPpaHATb HX OT PaspHI- 
BOB, NPOKO.IOB, Wapanuu u T. M1. 

IIpotnsora3bl B COO6paHHOM Buse (BCyMKe) sYyuLle Bcero 
XPaHHTb B OTANJIHBACMOM NOMeLICHHH C KOMHATHOH TeMITe- 
paTypoH. CyMky Cc MpOTHBOra30M MOXHO BelaTb Ha [BO3Ib 
HJIH CTABHTb Ha NoaKy. Mecto AA xpaHeHHA NpoTuBorasa 
ROJUKHO ObITh yfasleHO He MeHee YeM Ha 1—1,5 m oT never 
H HarpeBaTeIbHbIX TpHOopoB, a Tak*Ke OT BOAOMPOBOAHbIX 
TpyO, YMbIBaJIbHHKOB H T, Tl. 

Cpenctaa 3alluTb HeEOOXOAHMO MepvOAMYeCKH MpoBepATD, 
BLIABJIAA H HEMeVICHHO YCTpaHAA BCe HEHCNpaBHOCTH. 


Taasa V. 
CBETOMACKHPOBKA H EE HA3HAYEHHE 


CpeTOMaCKHpoBKa (3aT@MHeHHe) SABIACTCA OHHM H3 
OOAZaTEIbHbIX YCJIOBHH OPraHh3allHu 3alllHTbI ropoma, Hace- 
JeHHOFO TIYHKTa WIM OObEKTa OT HallafeHHA aABHAaMH Mpo- 
THBHHKA. 


Heb3H 3a6bIBaTb O TOM, STO B HOUHOR BPeMA C CaMOUe- 
Ta XOPOWO BHAeH fake caObIh ucTOUHMK cBeTa. Hampn- 
Mep, I€KTpHyecKad JlaMla B 200 67 BHAHa Ha pacCCTOAHHH 
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20 KM, Jamia B 15 6r —ua paccToaHnu Wo 8 KM; axe Ma- 
MA CBe4H HIM COMYKH BHAHO TeEMHOH HOUbIO Ha paccTOAHHH 
Ho 3 KM, 

sSipKue HCTOYHHKH CBeTa BHJHbi HOUbIO OYCHb [LaJieKO. 
Bowbwiol ropog JerkKO 3aMeTHTb yxe 3a 80—100 Km, Tak 
Kak OCBeIUeCHHbIe YIHUbl, 34aHHA, BHTPHHbI, CBeETOBbIe pekK- - 
JIaMbl CO3/[atOT Ha, TOPOfaMH, OCOOCHHO KPYMHbIMH, MOAO- 
Ove 3apeRa. 

Bot novemy B BoebHOe BpeMA, Kora ONacHOcTb Halla- 
AeHEA C BO3SAyXa CYyLllecTByeT MOCTOAHHO, OJKHa ObITb 
Mpou3Beena CBETOMaCKHPOBKa BCeX CYLIeCTBYIOWUX HCTOY- 
HHKOB CBeTA. 

GaTeMHeHHE BBOAHTCA C MOMeHTa OGbABJeHUA «Yrpo- 
7KACMOLO NOJIOMCHHA Ha BeCb M@PHOA BOCHHbLIX JeHCTBHiL. 


I. KAK HPOBOAHTCH CBETOMACKHPOBKA 
HACEJIEHHBIX TYHKTOB 


3. 3aBHCHMOCTH OT CTeNeHH YrpO3b) BOSAYLIHOrO Haila- 
JCHHA MOryT ObITb YcTalOBJICHbl Ba PexKUMa 3aTeMHC- 
Itisl — NOHCe H YaCTHYHOE. 

B ropoax H HaCeJI@CHHbIX NYUKTAaX, PaCMOJIOKCHNbIX Ha 
TeppuTCDHH, KOTOPOH yrpomwaer BHesanhHoe Hanasenie 
ABHAWHH MpOTHBHHkKAa (T. e. Ha TeEPPHTOPUH, pacno.1O-KeHLOH 
VY JIHHUH @POHTa Ha PacCCTOAHHH AaIbHOCTH NOeTa TaXTH- 
UCCKOH ABNGUHH MpOTHBHHKa), BBOAHTCA PC?KHM NOHO 
cpeTomMackupoBKH, TIpu sTOM pexKuMe BbIKNOUaeTCH BCe Ha- 
pyaxkuce (ysHsHoe H ABOpOBoe) OcBelleHHe; ILIA OpHeHTH- 
POBKH TpaHcnopta Yribl TpoTyapoB, AOMOB, C@ovapilbpie 
APYrhe CTOsIObI, HAANHCH UW Pas.IHUHble yKa3aTeH OKDaLI- 
BaioTCA OCOH KpackOH WAH CBETALINMUCH COCTaBaMH. 

PC3KHM 4“ACTHYHCTO 34TCMHCHUA YCTAHABIHBaIOT B FOpo- 
Tax HW HACQICHHDBIX MYHKTAX Ha TOW YacTH TePpHTOPHH CTPaiiol, 
KOTOPCH He yrporkaeT Bue3saHOe Hanaienue aBMalyH npo- 
THEHUKA. Tip yvacTHYHOM 3aTeCMLeHHH Ha y.luulax, B MeCTaXx 
Hanoowee OAHB-ICHHOPO ABHOKCHHA TpalcnopTa H MeLWexo- 
OB, Ha WepekpecrKax, BO BOpax H T. A. OCTaeTCA HapyrKHoe 
OcBcllelHe, HO YHCIO CBeTOBBIX TOYeK coKpallaetca. Ja 
MaCKHDOCKH OCTAIOULHXCA CBeETOBDIX TOYeK MPHMeHSAIOT crie- 
WWaIbuble KO1aKH, KO3bIPbKH HW Apyrylo apMatypy. B cuy- 
yae NPHOMHKeHHA CAaMOJICTOB NPOTHBHHKa (T. e. MPH nowa- 
ve cHrHata «Bo3aAylivan Tpepora») BCce HapyXKHoe OCBeLle- 
HH BbIKJOUaAeTCA; OCBELICHHbIMH OCTAIOTCA TOJIbKO ykKa3a- 
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TeH Y BXOMOB B yOe>*KHULa, MEHUAHCKHe H OOMBIBOUHEIe 
NYHKTHI. 

CBeTOMaCKHpoBKa AOCTHraeT CBOeH LeIM TOJIbKO B TOM 
cJlyuae, EC/JIH OHA NPOBOAMTCA BO BCeM Topode, Ha BCeX YJIH- 
aX H B KaXKOM OMe H eCJIH HacemeHuve cTporo co6omaer 
Bce MpaBHsla CBETOMaCKHpOBKH. 

B To ke BpeMA CBETOMACKHPOBKa JOKHA ObITb BBITIOUI- 
HeHa Tak, 4TOObI OHA OOecreuHBaa GecnepeGoiiHyio paboTy 
NpeCANPHATHH, Oe3ONACHOCTh ABHXKEHHA TpaHcnopta Hu Mellle- 
XOJOB H HOPMaJIbHbIe yCOBHA DIA TpyfAa uw OTAbIXa. Hewtb- 
3, HANPHMep, MOJIHOCTbIO BbIKJIOUHTb CBeT Ha JICCTHHLLAX, 
Tak Kak B MOM€HT BO3AYIUIHOH TpeBorud OTCyTCTBHe cBeTa 
YCJIOMKHHT WH 3aTHHET Mepexod Mode B yOexume. Hep3a 
COBC€M MOTYIUHTh yKa3aTevIM Y/N HW YAHUHbIe HOMepHbIe 
cboHapH, H6O B STOM ClyNae HEBOSMOXKHO SyAeT HaliTH HYX*K- 
Hyl0 yAHUY HIM 2OM. Heso3MoxHO MOJHOCTbIO 34MACKHpO- 
BaTb CBETOBbI€ CHPHaJbl TpaHcnopta 4u T. 0. 

Cnoco6bl HW CpescTBa, C NOMOILLbIO KOTOPHIX BbINOMHAeTCA 
CBETOMACKHpoBKa, pa3snHuHbl. [TpuMewenHe Toro HH HHOrO 
cnocoOa 3aBHCHT OT KONKPeTHbIX yCJOBHH, B MepByio o4e- 
peb OT TOTO, MOXKHO JIM OOOHTHCh B AaHHOM cvlyyae 6e3 
OCBCINCHHA HIH OFpaniHTbCA MACKHPOBOUHBIM OcBeUle- 
HHeM. Xapaktep HapyXHoro ocBelleHua (YIN, ABOpPOR, 
NOAbE3L0B, IPACTAaHeH, KeCSHOMOPORHLIX MIAaTPOPM AT. 1.) 
CBA3aH CO CTeMeHbIO YIrpO3bl HanageHHA C BO3TyXa, B 
3ABHCHMOCTH OT KOTOPOH AIA RAHHOrO HaCeeHHOrO MHyHKTAa 
BBeJCHO MOJIHOe HH YaCTHUHOe 3aTeMHeHHE: 

B KaxKOM HaceJIeHHOM TYHKTe Ha TOM TeppHTopuu, Ha 
KOTOPOH BBefmeHO «YrpomkaemMoe mooxKeHHe», OPH s06OM 
PexKUMe CBETOMACKHPOBKH OCYLMECTBINeCTCA 3aTeMHeHTHe 
BC€X CBeETOBLIX MpoOeMOB (OKOH, CTeKIAHHBIX Bepelt, 
KpbILU), OA 4YerO MCHOAbSYIOT pa3sAHYHble MaCKMpoBOUHble 
yctpolictsa. [Ipopoantca MackKHpoBka Bcex MpoOu3BorcT- 
BeHHbIX OrHeH (OrHeil 9MeKTPO- HIM Ta30CBapKH, UCKP H 
T. 1.). Bce cBeTosble TOUKH, 6e3 KOTOPbIX MOXKHO OGOLiTHCh 
Ha yJIHWax, BO ABOPaX HM 30aHHAX, a TaKKe BCE CBCTOBbIe 
PeKJIaMbl BbIKTHOUaIOTCA. 

B xKesle3HOOPOKHBIX NOe3haxX, TPaMBaAX, aBTobycax, 
Tpowneh6ycax YHCO CBETOBbIX TOYeK COKpallaetTca, a MIA 
OCBeLe€HHA BHYTPH BaroHOB NPHMeHAIOTCA JAMMbI NOHHKeH- 
HOH MOUIHOCTH H JlaMIIbl CO CielHaJbHbIMH MaCKHPOBOUHHI- 
MH KOJINakaMv. Ha dbapax u Apyrux HapyKHblxX HCTOUHHKAaX 
CBeTa TpaHcllopTa, a Take Ha CBeTOBOH CHrHaJiM3aluH H 


61 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


Pa3JIHYHLIX YKA3aTCAX, MPHMCHAIOWIHXCA Ha MeresHoRo- 
POKIOM KH TOPOACKOM TpaHcnopte, yCTaHaBJIMBalOT MaCKH- 
poBOUHble MpHcnocoG.1enHaA. 


I]lpu BHe3amHOM HanaweHuH aba MpOTHBHHKa Ha 
TOopoy, re He NpoBeAeHb elle CBeTOMACKHPOBOUHbIe Mepo- 
IIPHATHA, B HOUNOe BpeMs BCe HapyxKHOe HM BHYTpeHHee 
OCBELCHHE OTKIOUAIOT. Ecvld OCYUIECTBHTb TaKOe OTKJIIO- 
UCHHE HCBOSMOMKHO LEHTPAIH30BAHHbIM CHocobOoM (Cc OHOrO 
JMCHETHEPCKOYO MYHKTAa), TO OTKATIOUeHHE TIPOH3BOLAT HeNo- 
CPpCACTBEHHO Ha MecTax (B WexaX, Y4PeCKACHHAX, MHKHMDIX 
JOMaXx). 


Ho 93ToT cnoco6 CcBeTOMaCKHDOBKH HOCHT TOJIbKO Bpe- 
MeHHbIH XapakTep, Tak KaK TDM HEM MDOJHOCTBIO Apekpa- 
UWlaeTCA padota BeeX NpeinpuATHH, TPancnopTa, yCOKHAeT- 
cad padota dopmMupoBannuh MITBO wu yxyamalotca ycoBHA 
MpeOblBanHa B YORMKUIMAX. 

OcHOSHBIMH cCneccO2mMH CBETCMaCKHPOSKH ABJISIOTCA Ma- 
CKHPOSKAa CBETOBLIX MPOGMOB H MACKHPOBKA HCTOYHHKOB C£e- 
Ta C NOMOMWbIO PAaSAHYHEX yeTpolicts uv npH6opos. 


2. KAK MACKHPOBATS CBETOBBIE NPOEMDI 


OCHOLBHBIM CiOCO6OM CBETOMACKHPDOBKH 8 KHJIbIX JIOMAaX 
ABASCTCA MACKHPO8KA OKOI, CTCKIANIIDIX Jbeped, CTeKJIAH- 
HBX Kpbl HT. 0... STO WeJIH HCMO/1b3yr:0T pa3vIHYHble 
CRETOHCIPOHHUAeMble MATepHadIbl H YCTpolicTBa, Yepe3 KO- 
TOPble CBeT He HPOHNKaeT Hapyxy. B KayecTBe MaCKHPOBO4- 
HbIX YCTPOHCTB UPpHMeHAIOT LUITOPHI, WHTbI, CTABHH, 2XaJIO3H. 
EcIH K MOMeHTy OObaBeHHA «YrpoRaeMoro MO.1OKCHHA 
B JOM@ OTCYTCTBYIOT yKa3aHHble ycrpolicTBa, TO B KaecTBe 
BpeMeHNOH Mepbl AOlycKaeTcA 3aKO/AYHBaHHe OKOH (aHe- 
po WIM Aockamu. Ho vosooupld cnocoO cBeTOMaCKHPOBKH 
OUCHb HeyO6eH, TaK KaK OH CBA3aH C OTCYTCTBHEM JLHeBHO- 
TO OCBCILCHHA H HAPyIUeHHeM eCTCCTBCHHOFO BO3AYXOOOMeHA. 

IUtopbl MOKHO CAeiaTb H3 NIOTHOH MaTepHH HIM H3 
CncuHaJbuOl CBeTOHENpoNnuaemoh OymMaru o6pa3ua 1953 r. 
Uro6n! caer He NMpONNKal B WeIN MeXKLy WTOpoh Hw CTeHOK, 
WITODbI AealOT HECKOJIBKO OOJIbUIe, YEM Pa3MEPbI OKHAa. 

liitoppi u3 MaTepuw MoryT jelaTbcA Mo-pasHomy, JLia 
IWTOPbl, MOKA3aHHOH Ha pue. 21, HyMHO HMeTb HeMpocBedH- 
BalOllyio MaTepHio (OeHJIO, MAOTHYIO CKaTepTb, KoBep), 
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ACPeBAHHY!O IMWIaHKy, FBO3AH, LWHYp JVIn MeTelb, KOJbIa 
AJA NOABCMIMBAHWA WITOPbl Hak OKHOM. 

YCTPOHCTBO TaKOH WITOPbl 34HHMaeT OUCH HEMHOTO Bpe- 
mMeHH. IIpexje sBcero HeOO/IbIIHMH PBO3LAMH MpouHo Npu- 
OHBalOT BePXHHH KpaH MaTepHH K fepeBAHHOH muanke, 
WWIHHa KOTOPOH fOKHAa ObITb Ha 10 cm OonbUIe HIMpHHbI 
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Puc. 21, Ulropa u3 matepuu 


WiTopbl. K AepeBsHHOH MaHKe NPHBHHYHBAIOT ZBa MeTaJA- 
YeCKHX YUKA JIA NOABEWHBAHHA LWITOPbl Had OKHOM, a K 
OOKOBBIM KpaAM H HHKHEMY KDpalO WITOPbl NPHWHBaIOT He- 
OoAbiUIHe MpOUHble Nev, C MOMOUIbIO KOTOPbIX ee 3akper- 
JIAIOT Ha FBO3 AX, 

Bojee yo6Ha AA NOBCeHeBHOrO NOb30BaHHA MaTep- 
YaTad wWTOpa NOpTbepHoro THMa, COCTOALIaA 43 ABYyX MOVIOT- 
Hu (pc. 22, a u 6): 

JIa ycrpoiicrsa nopTbepHow WTOpHl OLHH 43 mposomb- 
HbIX KpaeB Ka OPO NOJOTHHMLA OrHOaloT BoKpyr 6pycka mps- 
MOYrOJIbHOrO CeyeHHA HW NpHOUBAIOT K CTeHe COOKY OT OKHAa, a 
Hal OKHOM MIpHOWBalOT KapHH3 C ABYMA BpalllalouluMHca 
pomukaMH. K monepeyHbIM M1aHKaM KapHH3a NpHKpensloT 
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Puc, 22, Matepyatasd lopTpepHan ITopa: 


a—ooOugui Bug uTopn; 6 — npucnocoOeHHe IIs 3acepripaHua WTOP 
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Ba Tpoca ¢ KobYaMH (8—10 Kone Ha KaxKAOM TDpoce), x 
KOTOPbIM TIPHIUIHBaloT BEPXHHe Kpaw OGOHX NMOMOTHHIIL. 
[onotHuuya WeMaioTcaA TaKHX pa3MepoB, 4TOGHI MpH 
SaKPbITOH IUTOpe OHM HepeKpbiBaviIuch Ha 20 cm. Illnyp aaa 
: OTKPBIBAHHA H 3aKPbIBAHHA NOPTbepbl NPOYHO MpPHKpeMAIOT © 
K MepROMY BeMYUeMy KOJIbILy Wfopbl H HaseBaloT Ha posu- 
KH, KaK MOKa3aHO Ha puc. 22, 6, 
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Puc. 23. Bymaxnaa wropa 
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Tloptbepuax wropa yno6ua maa ucnomb3oBaHHA HB 
MHPHOG BpeMA, OCOCEHHO AA OKOH OoMbUOrO pa3Mepa. 

bymMaxkuan witopa (pic. 23) nenaetca u3 mAoTHolt cre- 
TOHEMPOHHWaeMOn Oymaru. Kpome 6yMaru, HYXKHBI yBe sCc- 
PCBAHHbIe MaHKH MpAMOYFOJbHOFO Ce4eHUA H Be TepeBan- 
Hble MiaHKH MOJIYKPYTIOrO CeYeHHA, CTOJIAPHbIM Kell, rBo3- 
Au, WHYP, MeTajIMyecKHe ylKH. Pa3mepsl wtTopbl mo win- 
PHHE HW AWIHMHE OUKHBI ObITb Ha 20 cm OobuIe (B KaxKLyiO 
CTOpoHy), YeM pa3MepbI OKHAa, a AMA A€PeCBAHHBbIX Mva- 
HOK —Ha 10 cm Ooublle, 4eM wupHHa GyMaxkuoit LUTOPBI. 

Bymary ykpenvstor MeKAY MepeBAHHBIMH MWlaHKaMu; 
CMa3aB CTOVJIMPHbIM K/I@@M BHYTPeHHIOIO NOBepXHOCTh mps- 
MOYPOADHBIX M1aHOK, MeKAY HHMH BKJa/bIBalOT BepXxHHil 
Kpam OyMaru, 3aTeM CXKHMaIOT [aHKM Mw COMBalOT HX 
rpo03iimMu. Huxkuwi Kpal OyMaru Takum xe o6pa3om 3a- 
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KDeIMIAIOT MERAY MOMYKPYVIbIMH M1TaHKaMH. SaTeM K Bepx- 
Hell TlaHKe MpAMOYFOJIbHOrO CeyeHHA Ha HeOOJbINOM pac- 
CTOAHHH OT KpaeB (He Govlee YeTBepTH JJIMHDI MIaHKH) 
NPHKPeMIAIOT MeTAaJJIMNeCKHe YWKH M/A NMOABeLIMBAHHA 
wiTopbl. Ha TakKOM %Ke PacCTOAHHH OT KOHIWOB MWiaHKH, HO C 
JIMUEBOH CTOPOHH! NPAKPeMAAWT DBA MeTaJWIHYeCKHX KOJbUAa, 
yepes KOTOPble MpOnycKaloT WIHyp Ast ONycKaHHsA H MOHH- 
Matus wiToppt. HioKiwh KOHeIL ONVILEHHOH WITOPbI OJDKeH 
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Puc. 24. Wut u3 watieppl 


H@XORMUTbCH HHKe MOROKOHHHKA. B AHeBHOe BpeMA WITOpy 
C MOMOULbIO WHYPd NOAHHMA@IOT BBepx. 

Kpome MatTepyatblx 4 OYM@KHbIX WTOP, AIA MaCKHPOB- 
KH OKOH MOXKHO ChellaTb WYTbI HH CTABHH. 

Luts (pic. 24) moryT GbiTb cuevlaibl 13 Panepbl, Kapto- 
Ha, TOA, pyOepousla, IMCTOBOrO *Kelesa, 

TLna w3roToBJIeHuA LiHTa JIMCT (banhepbl HIM Apyroro Ma- 
TepHadla HaOuBalOT Ha PaMy H3 4eTbIpex ACPEBAHHDHIX Opy- 
CKOB, ChejaHHy!0 TOUNO NO pasMepaM OKHa. K BepxHeH 4a- 
CTH WLTa, C BHYTPeHHeH CTOPOHbI, MPHBHIYHBalOT ABa Me- 
TAJWIMYeCKHX YWKa, a K HMKHeM, C HAapyKHOW CTOPOHbI, — 
wewa Kpiouka. B pepxHHit GpycOK OKOHHOH paMbl BOHBAIOT 
Ba HeOOJIbILHX KOCTbIIAN Tak, YTOOb] Ha HHX JerkO HW MIOTHO 
HABCLIMBaJIMCh MeTaJWIHYeCKHe YIKH, 4 B HHKHAA Opycok 
RBHHYHBALOT ABe eT. 
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C HacTyNAeHHeM TeMHOTSI WAT 3a YUIKH HaBeWIHBaloT HA 
KOCTHIIH WM 3aKpenisioT B MeTaax kprouKkamu. [lnoTuocth 
{ipWerauuA UWiTa K OKOHHOH pame Hao COm3aTebHO Mpo- 
BePATD. 

Jina w3roToBsIeHHA CTaBHH (pHc. 25) Hy2KHO MMeTb J0- 
CKY, iapHMpHble NeTMH (M0 Wee Ha KaxwkAylo Mocky), Aepe- 
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Puc. 25. Hepepauuble CKaiHbie CTaBHH 


BAHHbIe GOpyckH, Wypynbl, ckoObl. JlocKA HapesaloT HY KOT 
JWIHHbI W WHPHHbI WH CKpemIAtOT KX Apyr c Apyrom wapuHup- 
HbIMH TeTIaMH. B MecTax HX COeAHHEHNA MexKAy co6oh (Bo 
BCIO JJIHHY AOCOK) BbIPesatoT TaK Ha3biBAaeMble «4CTBEPTH». 
Baarosapa HanMunio «4eTBepTeH» (CM. PHCYHOK B KpyKke) 
ROCKH MWIOTHO TipHwieraloT OfHa K Apyroh, He OOpa3ysx ule- 
we, U CBeT HE MpOHHKaeT yepe3 CTaBHH. 3aTeM K OO6e€HM 
CTOPOHaM paMbl MPHKpenAtoT 4Ba MepeBAHHbIX Opycka, a 
Ha HAX C MOMOLMbIO WaAPHHPABIX MeTeb HaBeLUIHBAIOT OOe Mo- 
JoBHHb! cTaBeH. LapHupHble neti MexKAY WOCKaMH H Opy- 
CK€aMH [O3BOJIAIOT CKJIA@XNBaTb CTaBHH, Kak f0Ka3a- 
HO Ha pucyHKe. B pacKkpbITOM NOJIOKCHHH CTaBHH Mp KH- 
MalOTCH K OKOHHOH paMe JlepeBAHHbIM OpycKOM, KOTOpDbIA 
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3akabIBAcTCA JA STOTO B ABE CKOOLI TO OOeHM CTOPOHaM 
OKHa. \ 


IIpu s1060m crioco6e MacKHpOBKH OKOH (LITOpaMH, IH 
TaMH, CTaBHAMH) HafO OOA3aTeIbHO NPOBepATb, He BHAeH 
JH CBe€T CHapyXKH. 


OJIHOBpeMe€HILO C MAaCKHPOBKOH OKOH, CTeCKJISHHbIX IBe- : 
peli HW T. M1. HaO MaCKHPOBaTb H CaMH HCTOUHHKH CBeTA, 
Tak Kak JIYUH OT H@€3aMACKHPOBaHHbIX JIaMIl MOTYT IIpOHH- 
KaTb Hapymy vepe3s He3aMeTHble Wein, MackupoBaTb Hao 
BCe JIAMMIbl (HACTOJIbHbIec, BHCHYHe, CTEHHbI€) B KBapTHpax, 
KOpHAOpaXx, BeCTHOIOIAX, HA JIECTHHYHBIX KJleTKax. OcBeTH- 
TeJIbHbI€ H CHTHAJIbHbIe TPHOOPbI, HCMOb3YeMble JA MaCKH- 
POBOUHOrTO OCBeLIIEHHA, OJOKHbI YOBJIETBOPATb CJleLyt10- 
LIHM TpeO6oBaHHuaM: HCTOUHHK CBeTa JOKEH CO3NaBaTb 
OrpaHHYeCHHYHO OCBCUICHHOCTb; OCBCTHTeJIbHad apMaTypa — 
HM€Tb OTPaXKaTelb H3 CBETOHENPOHHWaeMOro MaTepHaa; 
CBETOBbI€ CHIHaJibHbie MpHOopbl, He H3/1y4aA CBeTa_ BbILUe 
JIMHHH TOPH30HTA, JOJKHbI CO32aBaTb HEOOXOAMMYIO ADKOCTb 
H OCBeLLEHHOCTb. 

OueHb XOPOWIO AIA HaCTOJbHBIX JaMM TIPHMeCHATb cre- 
WWaJlbHbie aOaxkypbl — kOINakH. Hanpumep, mnpo3payHbint 
a6axKyp HaCTOJIbHOH JIaMIIbI MOXKHO 3aKPbITb KaPTONHbIM 
KOJIMAKOM WIM KYCKOM TeEMHOH Henpo3spayHOoH matepuu. Ta- 
KHM Ke 0O6pa30M MOMKHO 3aMaCKHPOBaTb CBeET BHCAYeH WIM 
CTCHHOH JIAMMbl, 

MoXKHO CieJaTb KOJINaK H3 4epHOH WH OeIOH *KecTu 
TONULMHOHK 0,2—0,5 mM vu HafleTb ero TIPAMO Ha 9/IEKTPOwIaM- 
ny. Jlaa sToro W3 KapTOHa HH TOJICTOH OyMarH BbIpesaloT 
Wa6JIOH, a 1O HEMY — 3arOTOBKY H3 XKecTH, U3 KOTOPOH cBep- 
THIBAIOT KOJINaK. Ecu Kovinak CileJlaH H3 4YepHOH 2MKecTH, 
erO H3HYTPH OKpaluBaLoT OesoH Kpackoll, Takoli KoumaKk 43 
HKeCTH HallpaBJIAeT CBETOBOK NOTOK BHK3. 

I]pu oTcyTcTBul aOaKypOB-KOJMaKOB HH MaTepHa.la 
WIA HX H3POTOBJICEHHA MOMKHO HCHOb3OBaTb JJIEKTPOJIAMMDbI, 
OKpalleHuble YepHbiM HenpocBedHBalOluuM wakOM. Jlamuay 
OKPalluUBalOT TaKUM O6pa3omM, 4YTOObI CBeTOBOH NOTOK Ob. Ha- 
NpaBJleH TOJIbKO BHHS. 


B 2KHJIOH KOMHaTe Cpequero pa3Mepa JTyule BCerO HMCTb 
onny Jiamny. Ecim JiamMna HacTO/lbHad H HaxOAHTCA y OKHA, 
ee HYKHO MepeHectTH B ty6b KOMHATHI. 


B kyXHe, Kak H BO BCAKOH Apyrou KOMHATE, KOJIMaK-OTpa- 
*KaTelb Ha JlaMlle JOKeH OblIb TAKHM, YTOOHI CBeET He NO- 
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fayat Ha CTeHbI, MOTOMOK H OKHa, a ocBellant Ont TONKA 
MIMTY HW padoynih cro, | 

Ha JlecTHHYHOH KileTKe Ha KaxKAbIe ABa 3TaKA octane 
AAIOT TO OLHOH JaMNe, 3aKPbITOM rty6oKUM KomNaKOM-a6a< 
KYPOM HIM KOJIMAKOM H3 KeCTH- 

He3aBucHMo OT mpospegxeHua BcCex MepONpHATHH TO cBe- 
TOMACKHPOBKEe BCe HMECIONLHECA SCKTPOMaMMbI HY2KHO 3aMe- 
HATb Ha JIaMMbI MaJIOH MoulHOcTH (10—25 er), 


Taaspa VI 
NEPBAA MOMOLWb NOCTPATABLIHM 
1. KAK OKA3ATb CAMOTIOMOLIb H B3AHMOTIOMOLILb 


B pe3ybtaTe HamaqeHHA c BO3AYXa BO3MO2KHBI CaMbBIe 
pa3Hoo6pa3nble mopaxkenua some. Bo seex CYYaAX WIA 
OKa3aHHA MOMOWA MOCTPpaaBLIHM B O4ArM Nopaxkenua by- 
AYT HalpaBeHb] MeAMUMHCKHe cbopMupoBaHua MIIBO. Ho 
B YCOBHAX NIPHMeHeHHA CpeACTB MaccoBoro MOpaxKeHua, Ha- 
NpHM€p aTOMHOTO OpyXHA, KOMYeCTBO NocTpawaBluX MO- 
KET ObITb BEJIHKO, MPHYeM GOOJIbIWAA UacTh H3 HUX Oy qeT 
HYKMaTbCA B HEMe/JICHHOH MOMOULM. Hanpumep, mpy cuab- 
HOM KPOBOTCY€HHH H@JIb39 KAaTb MPHOBITHA CrellHaIbHbIXx 
MeAMUMHCKHX GopmMupopannt MIIBO wan xe ornpaBaatD 
PaHeHOrO Ha ME€AHILMHCKHI NYHKT, He OKa3aB eMy cooTReT- 
CTBYIOWeH NoMollM. Hao cHayana ocTtaHoBUuTb KpopotTeue- 
HHe. 

Hemeqienhad MOMOULb HYKHa H Mp nonamaHHH Ha KO- 
KY PaMMOaKTHBHbIX BeLIECTB HIM Ke TaKHX OTPaBJIAIOLLUX 
BeUeCTB Kak TaOyH, 3apHu, ampuT. Ecaw Bp 9tux eyyanx 
He OOpa6oTaTb CBOCBPEMEHHO 3apaxKeHHble yYacTKH KOXKU, TO 
TPYAHO OykeT u36exKaTb CHIbHOrTO NopaxKennga. 

Ilostomy oKka3aHHIO §6nepsoli nomomn nocTpawaBuinM 
H CaMONOMOILH NOJDKHO ObITb O6y4eHO BCe HaceleHHe. Yme- 
HH€ CBOCBPe€MeHHO OKa3aTb NepBy!O MOMOLWIb HeOOXOAHMO 
H B€CbMa MOJ1€3HO H€ TOJbKO B YCJIOBHAX BOHHbI, HO HB MHD- 
HO€ BpeMA, Tak KaK Ha MPOH3BOACTBe, Ha pa6oTe, B ObITYy 
TOKE MOryT ObITb CyYaH, Kora NoTpe6yeTcA oKa3aTb He- 
MeJJI€HHY!O MOMOWLb NOcTpazaBllemy. 

B ouvaraxX mopakenva mcryt oka3aTeca nocTpamaBuiue 
C CaMBIMH Pa3JIM4HbIMH MOPaxKeHHAMH: PaHeHble, c nepesio- 
MaMH, BBIBHXAMH, yUIHOaMH, OKCraMH, OTPaBJIeHHble, Mopa- 
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“SKeHHbIe PAaLHOaKTHBHLIMH BelilecTBaMM HM 1p. ITpHmeHeHne 
ATOMHOTO OPyKHA MOXKET BbIsBATb KOMOHNMPOBaHHbie Nopa- 
YKEHHA. 

Jl oKa3aHHA MepBOK NOMOLIH BO BCeX STHX CyYanX Ha- 
LO YMe€Tb OCTAHOBHTbh KPOBOTeYeHHe, HaJIOMKWTb “NOBAZKY 
Ha paHbl, HAJOMKUTS WMHbI Ha MepeOMb! HW BbIBAXH, OKA3aTb 
NOMOLLb Mpa OXKOrAaX, OTPABJIEHHH, KOHTY3HH, a TAKE MpO- 
H3BeCTH YacTHYHy!O CaHHTapHy!0 OOpaborky HW Me3sakTHBa- 
nto. Kpome Toro, HafO YMeTb BbIHeCTH MOCcTpaslapiwe;ro 
RB 6e30NacHoe MeCTO 4H OGeCNCYHTh ObICTPeHillylo SBakyallo 
ero B AcHeOHOoe yapeKAeHHe. 


IipH paneHuax OKa3afive NOMOWA CJlelyeT HayHRATb 
C OCTANOBKH KPOBOTeNCHHA, TAK Kak NOTepA KPOBH MOKCT 
HPHBCCTH K OYCHb TAKEIbIM 3A00eBAHHAM H MaKe K CMEPTH, 


KpovotTeveitia ObiBaloT TPeX BU/LOB: KaNHdinpHOoe, BEe- 
Ho3Hoe H apTepHasibHoe. Kpome Toro, pas/iMualoT HapyRHple 
H BHYTPeHHHe KPOBOTeUeHH. 


Tipw noppexKeHHA M@AKHX KPOBCHOCHBIX COcCy/OB (Ka- 
MWWixpOB) H NeGOMbIUNX BEN KPpOBb BbITeKacT H3 palbl Kall- 
AAMH Hid HeCSOAbMOH HenpepbIBuOH CTpyKWKOH TeMHO-Kpac- 
Horo uBeTa. Jaa ocTaHOBKH NMOMOGHOTO KPOBOTeEUCHHA Ha Pa- 
HY HakJlaQbIBaloT LaBAIWylO NOBAZKY. 


OueHb ONACHb! apTepHaJibubie KPOBOTeYeHHA, HaCcTy!lalo- 
HlHe B pesyAbTaTe NopaxkeHun apTepHH (KPOBEHOCHBIX COCy- 
NOB, 10 KOTOPbIM KPOBb NanpaBaneTca OT cepa). IIpu 
ADTEPHAJIbIOM KPOBOTeHeHHU KPOBb BbITeKACT TOJNKAMH 
H HMeeT ApPKO-KpacHblH uBeT. Tak Ke OMAaCHO H CHJIBHOe Be- 
HO3HOe KPOBOTeYeHHe, BbISBAHHOe PAHEHHEM KPYMHbIX BeH. 

Cuabioe KpoporeyeHHe MOKeT ObITbh OCTAHOBICHO pas- 
7H4ubIMH cnoco6amH, Campi 6bIcTpbIw H3 HAX — 9TO MpH- 
“KaTHe apTepHit MaJibllaMH (BbIiiie MeCTa PaHeHHA, MO Ha- 
ipapaennio K cepAuy). Ho ator cnocoO HeygxobeH, Tak Kak 
GbICTPO YCTaIOT MaJIbLLbl; KPOMe TOrO, TAKOH cmoco6 ocTaHoB- 
KH KPOBOTCYCHMA He MO3BOJIAET N€PeBO3SHTb HH NePeHOCHTb 
paHenoro. 

Han6onee RepHhIM cmocoOOM OCTaHOBKH apTepHavJIbHOrO 
KpOBoTeseHUA ABIACTCA HANOMKCHHE MryTa UAH SaKPYTRH. 

YXrytTbl MOryT ObITh MaTep4daTble HAH PesHHOBDHIe. Ouu 
HMCIOTCH B CaHHTAapHbIX CYMKax. SakpyTKa—93TO AKLyT 
H3 HOAPy4HOro MaTepHada (IwlaTKa, PeMHA, MONOTeHIMA, KYC- 
Ka MaTepHaia HT. 11). 

DKryT WIM 3aKPYTKY HaKMaLbIBaloT TaK2%Ke BpILIe paHbl. 


70 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


Yro6s He 3aleMHTb KORY, NOM MYT BIN 3aKPpyTKy Has0 
NOAOKUTh Mapwio, OZeKLY unm TKaHb (pac: 26). DKryr 
HH 3aKPYTKY HaKka@{bIBaloT He Oonee ues Ha NoNTOpa-aBa 
yaca, HHave MOMET HAClYMMTS OMepTBeHHe KOHeNHOCTH. Bpe- 
MH HaJIOKCHHA MTYTA RIM 3AKPYTKH yYKa3bIBaeTCA B 3anHc- 
Ke, KOTOPYlO NlOAKMaAbIBaIOT Nod noBasky, Ecaw xKryT HH 





Puc. 26. Hanoxenne saxpytKn 


3a4KPYTKy HeOOXOLHMO epxKatb Soee wBYX 4YacoB (uanpu- 
Mep, NO NyTH B OOMbHHLLY), TO NpHMepHO Yepes aBa aca 
(a B AanbHefiem — uepe3 kKaxkAb 4ac) xKryT caenyer 
OcaOlATb Ha O—8 MUH., a 3ATEM CHOBa 3aKPeNATb B NpPeEx- 
HeM MOvlOKeHHUH. 


IIpw kpopoteyenuy Ha romoBe, mee uw B. APynBx MeeTax, 
rae HEBO3MOMHO TPHMeHUTh WFYT BAW BAKPYTKY, HAKNaNbl- 
BalOT TYryiO, JaBALLyIO NOBA3Ky. 

Oueub onacwO BHYTpeHHeEe KpoOBaTeyeHHe;, nocTpaap- 
ero ¢ TAKHM KPOBOTe4eHHeEM BYXKHO HEMeANEHHO OTNPaBHT 
B geye6Hoe yupekieHne. [IpushakamMu BHyTpeHHero KPoBO- 
TeGeHHA ABIAIOTCH: Gonpinad GeANECTK HUA, GACT, HO: 
caa6blt Nybe, xOO2HbIA MOT, 3e80Ta, KaNOGH nocTpa- 
KaBiuero Ha NOTEMHEHVE B [143a%,. TOWWHOTY, FOOBOKPY Me- 
Hue W CTaOOcTh, 

Tlocne ocTaHopku KpcBoTeyeHHA HY KHO HEMEJeCHHO NpH- 
CTYNMHTB K fepesaske pari. Panci wagzereaior Hapyulenne 
LeJIOCTHOCTH KOMHOFO NOKPOBa HW HaXOAAWIAXCA Ok HAM 
TKaHeH. Beakaa, Wake HeSHauTe/lBHaA pana MOKeT cTaTb 
ONaCHOH Jt KHSHH, ECW 8 Ree NONAAYT MUKpOObI, BLISZHIBas 
follme 9 sapaxedue (uad@exunio}. Pawy Hewsss' npompeats 
BOMOH, KlaCTb Ha Hee BATY, CMASbIBATB HaACTOHKOH fond, 
MpHkacaTbcr K HeH PYKaMN HW HSBJIEKaTB: H3 Pah! NOCTOPOH- 
HHe NpeAMeTHI. 
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Tipu HaroxKeHHH MOBA8KH PaHeHYW YaCTb Tea OCBOOOX- 
jlaioT OT Of@KAbI wid COyRu (CHHMaIOT HIM pa3spe3saloT). 
Koxy BOKPyr PaHbl CMa3bIBalOT HaCTOHKOH Hoda, a Ha pany 
HakJlagbipaloT mopa3sky. Jia HaslOKCHHA MOBAZOK Ha paHbl 
myule BCerO HCNOAb3OBaTb HUAMBUAYaJbHbI NepeBasOuHbl 
maker. 


Muausrnyalbubili nepepa30unbii maket (puc. 27) uMeerT “ 
CMeUHaIbHYIO YaKOBKY, KOTOPas COXpaHAeT CTePH.IbHOCTh 
NepeBASOUHOrO MaTe- 
puada. B fakeTe Ha- 
XOJATCA OHHT, Be 
BaTHO-Map.leBble 10- 
JyWeuKH (OHA He- 
NOoIBHKHAaA, a Apyraa 
nepesBuraicuiasica) H 
6ezonacHan OyviaBka 
WIA 3AKpeNJIeHHA KOH- 





lia OUHTA. 
YtToObl  BCKPbITb 
Puc. 27. Mepenazounpiii naket B paspepuy- HNaker, PaspbiBaloT 
TOM BHile: O60.10UKY, BbIHHMalwT 
a—nonyweukn, 6 — Ount 6ylaBky, CHHMAIOT Oy- 


MaxKHyIO OOepTKy 4H 
pa3BOPpayHBaloT NepeBAZOUNbIN MaTepHa.], He KaCaACb PyKa- 
MH TeX CTOPOH MoOslyuleyeK, KOTOpble OYAYT MpHowKenb K 
pane. I]pu HaslHuHH OAHOH Pabbl NOAYWEUKH HaKJaAbIBalOT 
OAHY Ha [APYrylO WIH PAAOM, MpW CKBO3HOH pane — Ha 06a 
OTBEPCTHA PaHbl. SaTeM MOAYWeYKH NJOTHO TPHOHHTOBBI- 
BaloT K MeCTY paHeHus. Buauasie rowoBKy OHWHTa Cwlenyer 
hepXKaTb B NpaBol pykKe, a KOHeLL OnHTa — B JeBOH. B fatb- 
HeHtleM JIEBOH PYKOH NOAMeprxKUBalOoT PabeHylO YaCTb Te". 
BUNTOBAHHe MPOH3BOJLAT CJleBa HaNpaBo, CHH3y BBEPX; Kaxk- 
AbIW CeAYIOWWKHA XOA OHHTA HAKJAAbIBAIOT Ha NOMOBHHY WH- 
PHHbI npeszbinyulero xoga, Tlopa3ka He MOKHA OniTb TYIFOH; 
CC HAKAADIBAIOT TAK, ITOOb!I OHA He CNadavia vw He Nepemella- 
Jlacb. [lo okoHYaHHH OHHTOBAHHA KOHELL OHHTA 3aKPer.AlOT 
Oy.1aBKoH. 

TIpu OTCyYTCTBHH NepeBsASOUHLIX NMakeTOB MOMKNO HCMOIb- 
30BaTb OHHTbI (B CTEPHABHOH ynakoBke) H NOAPYyYHbIli Mepe- 
BASOUHbIH MaTepHadl: YHCTbIC HOCOBbIe MWaTKH, KYCKH Npo- 
CTbIHb H Gelb, CasIMeTKH, KOCBIHKH H T. TL. 

Nepesombl 6bipaloT NOHbIe WH NeNOMHbIe (TpellltHb!), 3a- 
KpbITble 4 OTKpbITHIe. []pH3nakaMu NepesloMa CyMaT CHJb- 
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Had Gob HW ONYXOAb Ha MecTe HepemoMa, H3MeHeHHeE OOnIT 
HOH MOpPMbl KOHeYHOCTeH; B MeCTe Mepesoma HOABAAeTCH 
He€HOPMaJIbHaA MOABHKHOCTH. 

pu nepenomax Hor WAM pyK Ha NoBpexseHHy!0 KoHeY- 
HOCTb HakJlabIBaloT HENOZBUKHY!IO NOBASKY, KOTOPAA orpa- 
HHYHBaeT ABH2KEHHE KOHCYHOCTH WM YMeHblllaeT ee Ooule3- 

: HeHHOCTb. JIA TaKHX NOBA3OK MPHMeHAIOT ClellvaIbHbIe 
WHHbI HW WHHbI 43 NOAPyynOrO MaTepHasa: Pavepbl, MOCKH, 
JIMHEHKH, MaJIKH, JyYOKH, KapTOH H T. 1. 

Tipu TpewjHHax WM 3aKpbITbIX MepeyOMaX WMHbI HakJalbl- 
BaloT IIpAMO Ha OgexKAY. II[pH oTKpbITbIx NepetoMax culely- 
eT CHauaJla NepeBA3saTb pany, a 3aTeM HawomKuTS wnHy. Ln- 
Ha JOJKHa 3aXBaTHTb JBa CYCTaBa, MEKAY KOTOPbIMH Haxo- 
AHTCA COMAaHHaA KOCTb (puc. 28). 

IUHHbl MpHMeHAIOT He BCerga. IIpH nepenomMe K.j10u"H- 
Ilbl, HANPHMeP, B MOAMBILUEYHY!O BMaHHY BKAaALbIBAaloT GOOvIb- 
WOH KYCOK BaTbl, pyKy CrHOaloT B JIOKTe, a MIeyeBYIO KOCTb 
NJIOTHO NPHOHHTOBBIBAIOT K TYJIOBULLY. 

Ha mecto nepeioma peOep yklagbIBaloT COM BaTbI WH 
Apyroro MArKOrO MaTepHaJla, a PPYAb B NOJIOMKeHHH BbIMOXAa 
NJIOTHO CTArHBaloT NoBA3KOH. IIpu mepetomax kKocTe pyk 
MOMKHO MIOTHO MpHOMHTOBATh MOBpPeKACHHYIO KOHEYHOCTb 
K TYJIOBHINY, a pH MepeyomMe Oespa wH roOJIeHH — K 3)0- 
popow KoHeuHocTH, Tloctpagasulero c nepesIOMOM T103BOHOU- 
HHKa HYKHO NOJIOKHTb Ha CIIMHY Ha AOCKyY HU HeEMeWJICHHO 
OTNPaBHTb B GOVIBHULY. 

Yun60M Ha3blBaloT MOBPeXKAeHvHe KPOBCHOCHBIX COCyY- 
OB MU MAPKHX TKaHeH 6e3 HapyWeHHA WeJIOCTHOCTH KOMKHOrO 
nokpopa. Ha mecte yuln6a NOABIAIOTCA OoOe3HeHHaA NpH- 
nyxocTb WH KpoBonogtekH. [lp yuin6ax Hato mpesocTaBUuTb 
MocTpawaBuleMy MOJHbIH NOKOH, CMa3aTb YyUINOeHHOe Me- 
CTO HACTOHKOH HOMa, HaJOKKTb XOJIOMHYIO NMPHMOUKY HAJ 
Ny3bIpb cO JIbaqOoM Ha 6—8 yac. I[locne storo nmpuMeHawT 
TPeKH WIM COrpeBalollve KOMNOpeccHl. 

BpiBHXOM Ha3bIBaloT CMCLIeHHe CYCTaBHbIX NMOBepXHocTeH 
KocteH. I1pu3HakaMH BbIBHXa CJy KAT: pe3skan OONC3HECHHOCTD, 
UMeLIeHHe KOCTH B CYyCTaBe, NPHIyXJlOCTb, OTCYTCTBHE JBH- 
*KeHHA WH HEHOPMaJIbHOe NMOMOMKEHHE BLIBHXHYTOH KOHEeYHO- 
cTH. [Ip BpiBuxe, Kak HW MpH NepesoMe, Hao HaOXKATb WH- 
HY HJM TYry!O NOBASKY JIA TOTO, YTOOb! OTPaHHYHTb NOABUX- 
HOCTb MOBpeKMeEHHOH KOHEYHOCTH HM YMeHbIUHTb ee Oovle3- 
HeHHOCcTb. BnpaBJlaTb BLIBUXHYTbIH CycTaB MOXKeT TOJbKO 
Bpau. 
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Bo3s#eHCTBHe YAAPHOH BOSAYWHOH BOJIKbI BbIZEIBaeT Jer- 
KHe H TAKeJBIe KOHTY3HH, B nerkKHx cJlyuanx y focTpalaB- 
WUX HAOMOMalOTCH APOMKAHHE BEK, HOF, PYK, JlerKOe 3anKaHHe. 





Puc. 28. Nepsaan vomMoulb apu nepenomax: 


i1—-2—oTkpbTh #w 3aKPENLA fepeomb HHKHEH KOHEYHOCTRH; 3—4 — HaNnoKenne 
WHHL) H3 MOAPyYnbIxX MaTepHanoB 8a HAKHHeE KOHENNOCTH; 6 —~ HaNOmeHHe WHE 
H3 DOAPYYHOrO MaTepHana Ha BCPXHCIO KGHEYHOCTh 


waTalolmanica NOxosKa 4 romoBnaa OoOub. B Tamketbix caly- 
Ua9X MOPaKeHHA OTMeUAIOTCA (lOTePA C/yXa, HapyuienHe pe- 
4H, OfbILKAa, Cy4Oporu, NoTepaA co3sHaHHA, KpPOBOTeVeHHe 
43 HOCa 4 ylWe H Make PaspbiBb] BUYTPCHHHX OpraHos. 

Tipu nopaxkesua yapHOH BO3AYWHCH BONHOH HeOOxo- 
NUMO pesxOCTABHTb NocTpamsaBliemy MOBI NOKOH Hu He- 
MeJWIeCHHO OTNPaBHTh ero B GO/bAHUY. 

O6mOpoKOM Ha3bIBalOT KpaTKOBpeMeHHYy!O MoTepio Cco3- 
Hania. OGMOpOK MCKeT HAaCTYIMTb B pesyibTaTe CHJIbHOH 
6o.u, ucuyra, norepH KpoBy a Aapyrux opuguu. [Ipa o6mopo- 
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Ke JIHWO H ry6bl OeqHeIOT, Ha JIHWe BbICTyMaeT XOJIOZHBIM 
MOT, YeOBeK TepAeT CO3HAHHe HW MafaerT. 

NocrpamzaBiulemy HYXHO Npexse Bcero OOMerUbTb AbIxa- 
HHe, PaCCTEFHYTb BOPOTHHK H HOAC HW OCBOOOMHTd eFo OT CTe- 
CHAIOULeH OeKAbI. YAOKUTb erO HYKHO Tak, YTOOb! TOOBa 
6blla HECKOJIbKO HH2KE TYJIOBHLLAa; MOKHO COPbISHYTb TOJOBY 
XONOMHOH BONO HM ZaTb HIOXaTb C BaTKH HalllaTbIpHbli 
CnHpT. 

Ecau pH TAXKeMOM OGMOPOKe 3TH Mepbl OKaKyTCA He 3q)- 
(beKTHBHBIMH, HYKHO CAe.1aTb HCKYCCTBeHHOe AbIxanue. IToc- 
ye TOrO Kak MOcTpawaBWuiu NpwseT B CO3HaHHE, EMy TIpeso- 
CTABJIAIOT MOJHbIN MOKOH. 

NMopaxenve QeKTPHYeCcKHM TOKOM BbI3bIBaCT OKOTH 
B Me@CTaX HeMOCpeACTBEHHOrO COMPHKOCHOBeHHA C HCTOUHH- 
KOM TOKa H THXKeMOe COCTOHHHC, HANOMHHalOllee KOHTY3HI0 
OT HelictBNA yRapHol BO3AYWHCH Bob. B nepByio ovepedb 
HYKHO MpeKpaTuTb Aasibelimee Bo2zzelcTBue TOKa, Ha 3To- 
TO C@LY€T BbIKJIOUHTh HCTOUHHK TOKa HAW COpesaTb MpoBo- 
jla W OTKHHYTb HX B CTOpOHY cyxoH navKol. B kpatikem cay- 
uae MOMKHO B3ATbCA 3a OAEKMY NOCTPaLaBwiero H OTTAWHTb 
ero oT mpososos, TlocrpanapiueMy HYKHO JaTb HIOXaTb 
HallaTbIPHbIH CNUPT, COrpeTb TeO pacTHpaHveM, C/le/laTb 
UcKyccTBeHHoe AbixanHe. Ha OGOMKAKEHHbIE WACTH TeJla CJe- 
MyeT HAaNOKHTS CYXy!lO CTePHJIbHYy!O NMOBASKY. 

Oxoru. B pesyabTaTe aTOMHOFO B3pblBa HavOosee YacTO 
BCTPeYalOlUHMCA BHZOM MOParKeHHA ABJIAIOTCA OMKOMFH. 

Pa3mvyualoT TPH CTENeHH OKOFOB. 

OxoOrH NepBok crenenv XapakTepH3ylOTCA NOKpaCHeHHeM 
H Govle3HeEHHOCTbIO O6O%KKeHHOrO Mecta. B 9TOM cuyyae 
O602%KKeHHbIH yuaCTOK KOXKH CMa¥HBal0OT CaObIM pacTBOPOM 
MapraHWOBOKHCIOrO KaJIHA (pacTBOp MON2KeH ObITh PO3OBO- 
ro wpeta) HJIH pacTBOpOM NuTbeBOH coAbl (OMHA alas 
JlOKKa COMbl Ha cTakaH KHNA4ueHOH BOABI). Momo npucri- 
MaTbh O602K)KeHHOe MECTO IIMIbeBOH COAOH, TaJIbKOM, KpaxMa- 
JOM, TIPOTepeTb OMEKOJIOHOM HJM CIMPTOM, HJIH CMa3aTb 
JMOObIM HeCOJIEHbIM 2KHPOM (C/IHBOWHbIM, MOACOJIHE4HBIM, 
JIbHAHBIM HH XJIONKOBBIM Ma@CJIOM, PbiIObHM 2%KHPOM). 

[px omorax Bropow crenenw Ha KO*Ke OOpasyrioTca Ny- 
SbIDH, HalOJNeHIIble MeTOBAaTOM MpospayHOH >KHAKOCTHI. 
O6ox%KeHHCe MeECTO HYKHO O6paboTaTb CHHPTOM HIM pact- 
BOPOM MAPraHHOBOKHCJOTO KaJIMA, a 3ATEM HaJIOMKHTb Ha He- 
ro cyxyh cTepHbHylO noBpA3ky. Ha B KoeM CJlydae HeJIb3A 
Ny3bIPH BCKPbIBaTb. | 
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IIpu oxorax TpeTben crenenu TIPOHCXOAUT o6yrmuBpanné 
KOKH, TtyOOKO Jle*KallHX TKaHeH UW Marke xKoctel. Ilepsyto 
NOMOULb B 3TOM CJly4ae OKASbIBAIOT Tak 2Ke, KaK WH TIP O2XKO- 
rax Bropou cTenenu. Tloctpaqapmux c omxoraMH BTOpoii 
H TpeTbelHl CTENeCHH HEME/WICHHO OTMPABJIAIOT B OObBHHLY. 

IIpH Oka3aHHH NepBoll NOMOINM NocTpamapulemy mpexre 
BCETO CHELYET OCTOPOXHO OCBOOOMHTh OT OOK AbI 060K KCH- 
HY!0 MOBCPXHOCTb Tela H HaAOMKUTb CTEPHIbHYIO MOBABKY. 

[Ipu o6mMpHbIxX omKOrax Nocwe CHATHA Cc TOCTpaaBuIHX 
POPHIULei] OMA Abl HX HAKPbIBAIOT UHCTHIM OAeA/IOM HIM Tpo- 
CTHIHCH, TEIIO YKPbIBAIOT H HEMEJWICHHO OTMPABJIALOT B 60.Ib- 
HHLY. 

Iipy nonamzannu Ha Koy ropsaimero (ocwopa HH KaKHX- 
HOO 3a KHPATeIbUBIX PeULeCTB, COmepRKalUX cocibop (Ha- 
MpuMep, HanalMa HAM MHporeld), npexkme Bpcero Hao mpe- 
KpaTuTb ropenne. JLIn STOFO OOOMKRKeHHYIO WaCTh Tela M0- 
rPyKaloT B BOAY WIM HAKAbIBaIOT Ha Hee B/aKHYIO MOBABKY. 
Ha 0604 KeHHOe MECTO PCKOMEHAYCTCA HaJOKUTh NOBABKY, 
CMOYCHHYIO B pacTBope MestHOrOo Kynopoca. SaTem nocrtpa- 
AABWUIErO HEMEWICHHO HAlpaBAAIOT B GOJIbHHLLY. 

Iipit owore cuIN3HCTbIX O600UeK rla3 HX MPOMbIBAalOT 
CaObIM PaCTBOPOM TIHTbeBOH COMbI, a NOPAKeHNVIO MOMOCTb 
pra H HOCOPMOTKY MPONOJACKHRAIOT COJLOBLIM PaCTBOPOM. 

Hip nopaxenun GTPaBAAIGMMMH BellecTBaMH OOIWeR0- 
BHTOTO KeWCTBHA Ha MOpaKedHOrO HAO HaseTb MpOTHBOrA3 
HW ObICTPO BbIBECTH H3 3aPaKeHHOrO paloHa; Ha YHCTOM B03- 
AyxX€ MPOTHBOra3 CHUMAIOT HW OKA3bIBAIOT MOMOMIb: paccTerH- 
BalOT BOPOTHHK, NOAC, AeIalOT HCKYCCTBEHHOe AbIxanue. TIpu 
nonaanHv KalleJib TaOyHa WIM 3apHHa Ha KOKY WIM O1eX- 
AY NOpaxkeHHOe MECTO CIeAyeT OOpaboTaTb HalllaTbIPHbIM 
CHHPTOM HJIH PaCTBOPOM NHTbeBOH CObI. 

Bo Bcex clydaax Topaxkennii atHMH OB wykuo Kak MOX- 
HO OblcTpee OOpallaTbcaA 3a MOMOLIbIO K Bpayy WAM B OOsb- 
HHLY. 

OrpaBiaioulne BeuleCTBA KOMKHOHAPLIBHOTO efcTBHA 
MOpakator KOMKHbIe MOKPOBbI, Ta3a, CJIM3HCTbIe OOOOUKH 
HOCOrIOTKH, OpraHbl AblxaHHa; sTH OB o6samawT Take 
OOU[eEALOBUTHIM AeHCTBHEM. 

[IpH nopaxkeHuy KOwRHOHAapHIBHLIMA OB noOMOEIb ouDK- 
Ha OblTb OKA3aHa KaK MOMHO OplcTpee, TAK KAaK OT 93TOFO 3a- 
BUCHT CTenNetb Nopaxenuy. HM3pecTHO, HampwMep, 4TO B Culy- 
Yae OKa3aHHA MOMOLLH B TeyenHe NepBblxX 15 MHH, Moce No- 
nNajaHua OB na KowKy MOpakeHHA MOMKHO H36eKaTb. Kann 
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OB, nonapuime Ha Koy HH OLeKTY, HYKHO HeMeLeHHO 
CHATb, a MOpaxkeHHbId yuacTOK KOKA OOpaboTaTb Cc Mo- 
MOLbIO IPOTHBOXHMMYeCKOrO MakeTa (MpaBHla MOb30Ba- 
HHA MakeTOM yKa3aHbl Ha MakeTe). Ec makeTa HeT, TO 
MOXKHO HCIO/Ib30BaTb TAMIOHBI, CMOUCHHBIe B KepOcHHe, OeH- 
3HHe, CMUpTe, OJeKOJIOHe HM KaKOM-JIHOO APyrOM pacTBO- 
puTee; B Kpalivem cayyae Kanu OB MOXHO yaJIUTb CyXHM 
TAMNOHOM HIM BORO c MbINoM. IIpu nonaganuu Kanewb OB 
Ha O2@KAY HYKHO OGHIbHO CMa@YHBaTb TO MeCTO, Kya M0- 
Maid Kalv, MO Tex NOp, NoKa Aera3HpylOlllad KHAKOCTb He 
MpOueT HaCKBO3b Yepe3 TKAaHb. 


[yia3a mpomblpawtT c1a6bIM pacTBOPOM MHTbeBOK COLI 
HJIM KHMAYeHOH BOOK; HOCOrOTKY H POT MpOnoOMacKHBaloT 
TaKKe BOJOH HJIH PaCTBOPOM COJBI. 


Ilpw nopaxkeHHuaX OpraHOB AbIXaHHA HW MPH OTpaBeHHH 
Hy)KHa HeMeAJIeHHaA MeAMUMHCKaA MOMOLLb. 

OrpaBsstoujve BellecTBa yAyuialowero eMCTBHA MOpa- 
*KaloT JerkKHe, NOSTOMY MepBaA MOMOLMLb CBOAMTCA K TOMY, 
UTOOb! OOMEPYHTh AbIXAHHEe HW YMCHBIIMTb NOTPeOHOCTh B KHC- 
Jopone. [Ipexme sBcero Ha MOpakKeHHoro HafeBaloT MpoTu- 
Bora3 H BbIHOCAT H3 3apaxKeHHorO pahoua. SaTeM MpOTHBO- 
ra3 CHUMANOT, O6lerualoT NOCTpafaBleMy AbIxaHHe (paccte- 
rHBaloT MOAC, BOPOTHHK) H MpeMOCcTAaBJIAIOT CMY NOVIHbIM T0- 
KOH, Tak Kak su06aa (u3snueckad Harpy3ka (MaKe ABHKe- 
HHe) YCKOPAeT H 3HAYWTEJIbHO YCOKHAeT MOpaxkenne H UC- 
xo 6oue3HH, Heab3a felaTb nopaxkKeHHOMy HCKYyCCTBeHHOe 
AbiIxaHHe, XOPOWO MaTb ropxunH yah uM Kode, corperb 
rpeiKaMH JIM TeEM/IO YKPbITb. 


[pu nopaxeHuH OTPaBJIAIOULHMH BeLeCTBAMH CJ1e30TO- 
4YHBOrO eHCTBHA Hao HafeTb MPOTHBOrAa3 HIM BbIHTH H3 3a- 
padkeHHoro paliona. Bce 6oulesHeHHble ABJICHHA MPOXOAAT 
G6ecceqHO Yepe3 15—20 mun. 

B pe3yibTatTe BO32eNCTBHA OTPaBJIAOWNX BELIeECTB, pa3- 
APaXKaloulHX BEPXHHE AbIXATebHbIe NYTH, MpH3HaKH MOpa- 
*KCHHA — UHXaHHe, Kaleb, 6O1b B OOWIAaCTH PpyAH H TOVIOB- 
Han OOb— mpoxonst yepe3 40—50 MuH. Noce Toro, Kak 
GyfeT HafeT TpOTHBOra3 HIH MOpaKeHHbI BbINAeT Ha 4H- 
CTbIH BOSILYX. 

Mepsi neppod nNomMoulHW np NopaxkeHHH payvOaKTHBHbl- 
MH BeUeECTBAMH HafipaBJieHbl Ha TO, YTOObI NpeKPaTHTb AaJlb- 
Henwee BO3JICHCTBHE STHX BeLUECTB Ha YeJIOBeKa. 

B nepspylo o4epedb HeOOxOAHMO HaseTb MpoTHBoras 
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HW CpC/ICTBa SaliHThl H HEMELVJICHHO IIPHHATb BCe MePbI K BBI- 
XOAyY W3 3apaykeHHoro paHona. Bue 3apaxkeHHoro paloua 
Ha CNeWHa/ibHO OTBEAEHHOH MOULaike cenyeT cpasy «Ke 
MPOH3BeECTH UACTHYNYIO CaHATapHy!oO OOpaOoTKy Hu O6e33apa- 
2KHBAHHe Oe Tb WH OOYEH. 

Tlocuie YactTHuNOl CaHATapHOH OOpa6oTKH Bce Hacelenue, 
BbIMe Mee H3 PAHOHOB, MWOABePplaBlIMXCA PadnNOaKTHBHOMY 
3aPaKeHHIO, NPOXOMAT AOSHMETPHYECKHH KOHTPOIb, C O- 
MOULbIO KOTOPOrO ONPeAeIAIOT CTEMCHb Pa/LHOaKTHBHOrFO 3a- 
paxkeuna. Ec crenenb 3apaxKeHua TMpeBbluiaeT OMycTH- 
MBIH YPOBeHb, TO NOCTpaaBLUHX HanpaB.AloT Ha MOANYO 
CaHHTapHyt!o OOpaborky Ha OOMBIBOUHbIe H CAHHTApHble NYHK- 
Tb, B O4HH H AYIUIeBbIe yCTaHOBKH. 

B cayyae NpHMeHeHHA NPOTHBHHKOM KaKkHX-1KO0 OakTe- 
PHaIbHbIX CPpeACTB NepBaw MOMCLIb 34K/1OUaeTCA B TOM, UTO- 
Obl SalLUTHTb OpraHH3M OT BO36yAuTevIeH HH(CKUMOHHbIX 3a- 
OoneBaHul. C 9TOH Weblo HaseBalOT NPOTHBOrAa3bl, BaTHO- 
MapJeBble fOBA3KH, a B KpaHHeM c.Jry¥ae — pecnupaToppl. 
HyXHO HCNOb30BaTb TakKe CpeMcTBa 3aLHTbI HOF, PyK H 
3alUUTHYIO HaKHAKY. Bee HacesleHve, HaXOMMBLUeecH B PaHOHe 
OakTepHOJIOrHYecKOrO 3apazKeHHA, AOJKHO MPOHTH caHH- 
TaPHO-2e3HHeKUMOHHYIO OOpaGoTKy; OfeKAY u OOyBb HEeOd- 
XOJHMO [MpOe3HHMUWLHPOBATb; NMOcIe 2TOrO HacevieHHIO 
HeNaloT MPeAOXpanHTebHble MPHBUBKH. 


2. NPHEMbI BbIHOCA H NEPEHOCKH NOCTPAXABWUX 


[Tpvembl BbINOCa NocTpasaBHX O4eHb pa3slOOoOpa3HEl. 
TipumMenenne Toro un HHOFO cnocoba 3aBHCHT OT KOvIMueCT- 
Ba NOCTpagwaBlUHX, HX COCTOAHHA, KOJHUeCTBA CAaHHTAapoB 
H OT pAa APYrHX yCJIOBAH. 

J\ia BbIHOCa H NepeHoCckH MOCTpahaBlIHX UCHOJb3YIOT 
rlaBHbIM O6pa30M cTaHfaprHble HOCHJIKH C JSMKaMH AH 
TOMbKO JISIMKH, 6€3 HOCHOK. B3aMeH HOCHJIOK MOKHO MpH- 
CNOCOOHTh HeEOO/IbLUHe JIECTHHUbI, CPA, Waku, Ha KOTOPbIe 
HaNeBaIOT MEUIKH, Ta/IbTO HT. 1. 

[Ip paHeHna B rpyilb nocrpaslapulero KlafyT Ha HOCH- 
KH Ha CMY, NOWIOKMB MOA CHHY CBepHyTylO OReEKAY AA 
TOrO, UTOObI FOIOBa H TYJIOBHLUe OblIH HEMHOFO MpHNOAHATHI, 
Panenuoro B CIMHY KlalyT Ha Upasplli 6OK; np paneHuu 
B KHBOT MOCTpaaBWlero yK1aOblBaloT Ha HOCHJIKA Ha CMHHY, 
C.Jerka CrHOaloT 4 pasBOAAT eFO KOMCHH H NOAKMAaLbIBAIOT 
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NO, HUX BaJIHK H3 Ose UE. B cyyae MepesoMa MO3BOHOU- 
HUKa paHeHoro KlakyT Ha HOCHJIKH C TBepAOH NowKMaIKOu 
(mocKon). ; 
IIpu mepeHocke MoctpaqaBllux Ha HOCHAKaxX CaHHTapbl 
NOJIMKHbI HATH He B HOTy, YTOOLI HOCHKH He paCcKaWHBaJIHCh. 
ToctpamaBuivx MOXXHO TepeHOCHTb HM Ha pyKax, Ecuu, 





Puc, 29. Tlepenocka nocrpaiasulero C NOMOUbIO COKHOTO WH 
YeTBEPHOrO 3aMKa 


HanpuMep, NOcTpakaBulHh He NOTepAN COsHaHHA WH He HMeeT 
PpaHeHHA PYK, efO MOXKHO NePeHOCHTb C MOMOLIbIO «CO2KHO- 
ro», WH «4eTBepHOrO», 3aMKa (pHc. 29). Ecau moctpagap- 
Wero HyKHO MOAAeEpKHBATb MPH NepenockKe, TO MPHMeHAIOT 
«npocTrol», Hu «TpolHOk», 3amoK. IloctpagaBuiero, HaxonaA- 
werocA B Oe€CCO3HaTeJIbHOM. COCTOHHHH, MOMKHO TepeHOCHTb 
Ha pykax (puc. 30). 

OcHOBHbI€ MpaBHJla OKaSaHHA NOMOMLM TpocTh! u Tpedby- 
1OT JIMIb MpakTHyecKHX HaBbikoB. TlosTOMy KaKABIN rpaxk- 
@HHH MOXKCT HW WOJKEH HAaYYHTbCA OKa3bIBaTbh CAMONOMOLEb 
HW B34HMONOMOLIb. 
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Puc. 30. Nepevocka noctpafasumiero Ha pyKax 


Tuaspa VII 
bBOPbBA C 3AKHIATEJIbBHbBIMH CPEJLCTBAMH 


TlooKapbl MpHHOCAT He TOJIbKO G6O.IbIIHe MaTepHaJbHble 
YOBITKH, HO WH HepeAKO CONMPOBOXKAaloTcH YeOBeUeCKHMH 
*KepTBaMH. OcoOciivo OnacHbl MOKapbl B HaCeJIeHHbIX IYHK- 
TAX WIH paHOHaX, 3aCTPOCHHBIX MePeBANHbIMH MOMAMH. 
Shecb IIaMA JlerkoO MepeOpacbipaeTca Ha cocesHHe fOMa, 
a B KapKylo WIM BeTpeHylO MOrOy MOMKeT YHHYTOKUTb 
Wesible YAHUbI WH Wake CevleHHA. 

B MupHoe BpeMA OONbINMHCTBO MOKAPOB ABIIAeTCA Ce- 
CTBHeM HeocTOpoxKHoro OCpaienna c orHeM. TlooxKapbl MoryT 
BOSHHKHYTb H TO APYrHM NpH4ynHaM: IPH HeHCOpaBHOCTH JbI- 
MOXOOB, MeyeH, IICKTPONPOBOAKH, ra30BbIx ceTeH H Mp. 

B BOeHHOe BPeMA OMaCHOCTb BO3HHKHOBeEHHA To*KapoB 
pesko Bospactaer. B 3Tom ca1yyae NoKapbl MOryT HayaTbca 
B p€3yJIbTaTe MPHMeHeHHA TIPOTHBHHKOM 3€aKHPaTeJIbHbIXx 
CPeACTB H JeCHCTBHA CBeETOBOFO H3J1yY4e€HHA ATOMHOTO B3PHT- 
Ba, a TAKKE B Pe3y/IbTATe Pa3pyWeHHA H HOBPeKACHHA 3Ja- 
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Hui: OT OFHA HEMOTYMICHHBIX Mevell, MpuMycoB, KepocHHoK: 
H ApyrHX HarpeBaTeJIbHbIX MpH6opos, OT BOCcIVWaMeHeHuA 
Ta3a MpH MoBpexfeHHH TasoNpoBozOB H BCAeACTBHe Apyrux 
npHuHH, 

Oco6eHHO GOombiine pa3sMepbl MpHHHMAaIOT Mo*Kapsl B pe- 
SyIbTaTe ATOMHOFO B3PbIBa: MOWHAA ylapHad BOWHA paspy- 
IaeT 3aHHA, PaSONPOBOAbI W BOAOMPOBOAHbIe CeTH, BbIOHBA- 
eT CT€KJIa HW pa3spylliaeT AepeBAHHble CoOpyxKeHuA Ha 3HaUH- 
T@JIbHOM PaCCTOAHMH OT MeCTA B3PbIBa, LavieKO pa36pacpiBa- 
eT TOpsllHe OOIOMKH, NepeKHAbIBad WX MaKe yepes Bowie 
mperpabl W HeropsAllne KBapTaJbl. 

B cayuae NoABJeHHA OObWOrO KOTHYeCTRa OUAarOB No- 
Kapa (OcOOeHHO B pe3ybTaTe ATOMHCTO B3pbIBa) cme 
AJIbHbI€ MOMKAPHble KOMAHAbI OYAYT yUacTBOBATb B TYWIeHHH 
TOJIBKO HaHOovlee KPYOHBIX OMACHBIX NoxKapos. OcuoBuble Ke 
MePpONPHATHA NO JIMKBHLaWHH Orda G6yAYT OCYLIeCTB.IATb 
rpynnbl CaMO3alllHTbl H HacewleHue. 

Bopb6a c noxkapaMu, BOSHHKIIMMH B pe3sysbTaTe Hanase- 
HHA C BOSAYXa, OyAeT 3HAUHTeMbHO OGvIeryeHa, ecIH 3a6.1a- 
rOBpeMeHHO OyAyT MpoBezeHbl onpeweeHHble mpoTHBono- 
KapHble NPe€AYUpeAHTeIbHble MePOMpPHATHUA. 


1. KAK YMEHbIUIHTb OMACHOCTb BOSHHKHOBEHHA 
NOKKAPA B XKHJIOM JLOME 


C ppeqeHvem «<Yrpoxkaemoro mooxKeHnA» Bce rpaxksane 
AOMMKHbI TWATeIbHO MPOBEPHTb BHINOHeHHe NPOTHBOMOKap- 
HBIX IMpeAyNpewUTeIbHbIX MePONPHATHH B CBOeM XKHVIHULe, 
B OMe H Ha pa6ote. | 

UTo6bl yMeHbIIATb ONACHOCTh BO3HHKHOBeHHA oxKapa 
Ha "eplakax, HYKHO yOpaTb BCe HMEIOUIHeCA TaM JIerKOBOC- 
NJIaMeHAIOWlHecA = mpegMerbl. Ecuid vepnaunoe mepekppirue 
JAA YTeNJeHHA 3aCbIMaHO CJIOCM ONHJOK, TOPMAHOH KpoOUI- 
KOH H T. Ml. J@PKOBOCMJI4MeHAIONIMMHCA MaTepHayaMu, TO 
HX HY)KHO 3€MCHHTb MeCKOM, WWIaKOM WIM pa3MOJIOTOH riH- 
HOH. 

Jipepu HW CJlyxOBble OKHa Ha YepfakaX JOJIKHDI ObITS 3a- 
CTCKJICHbI WIM 3a0HTbI M@akecpoh H MIOTHO 3aKpbIThI, YTOOHI 
He Obl/IO0 CKBO3HAKOB, BHYTpeHHHe HW MpPHCTaBHble JICCTHHUBI, 
Beye Ha YepAak, MOJKHbI COMEPKATHCA B NOHO HcMpaB- 
HoctH. JlepeBaHHble KOHCTpyKUMH YepAayHoro noMmelleHHA 
(crponuna, o6peuleTKH H Mp.) HeOOXOMHMO NOKpbiTh orHe- 
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ynopHow 3aMa3Koli (THHOH, CMellanHol C H3BeCTbIO) HJM 
OrHe3alKTHOH MpOnWTKOH. 

Quenb onaceH NoOKap Ha JIECTHHYHDIX KCTKaX HW B KOPH- 
wopax, TaK Kak B 9THX C/lyyanx OyMeT SaTpyAHeHO CmaceHHe ; 
juojlelt H UMYLLeCTBa, a Tak>ke TYWIeHMe NWOKapa. YuNTHIBAA 
3TH OOCTOATeEIbCTBa, H@JIb3d XPAHHTb B KOPHAOpaX U MecT- 
HMYHBIX KJI€TKaX FOPlOUHe WIM JIEPKOBOCMMaMeHAIOUINeCA Ma- 
TePHAJIbl, HEMb3A 3APPOMOMAATb KOPUAOPH! WH JECTHHUDI ALLE 
KaMH, KOP3HHaMH, McOeJIbIO H APYrHMH AOMALIHHMH Bellla- 
MH; H@JIb3A MOJIb30BaTbCA KePOCHHOBbIMH HarpeBaTeJIbHbIMH 
npHOopaMuv B KOpHAOpax, Upoxofax, MepeAHWX WU Ha JecT- 
HMYHbIX KJIeTKAaX. 

KepocuH, OeH3HH H ApyrHe roplouHe RHAKOCTH paspe- 
INaeTCA XPAHHTb TOJIbKO B MeTaJWIHYCCKON 3aKPLITOH Tape, 
B CMelHaIbHO OTBeEJCHHOM MecTe H B OFrpalWyeliOM KOJIH- 
yectBpe. Bce OcCBeTHTeJILHbIe H HarpeBaTe/buble mpHoOopsl 
(IIPHMYCLI, KCpOCHHKH, Keporasbl, YTIOrH, YHNUKH, KaCTplO- 
JH WT. 1.) OJKUbI HAaXOMNTHCH MOA NOCTOAMHHBIM HadJIO1e- 
HHeM. YXoJlA H3 OMY, UX HeOOXOAMMO BbIKOUaTb. Ocodoe 
BHHMAaHHe cilelyer OOpailaTbh Ha HCNPaBHOCTb QJIeKTPONpo- 
BOJLKH. 

TeppHTOpHaA ZBOPOB H YJ BOKPy? MOMOB OJ2KHAa ObITb 
TWLATCJIbHO OUNLULeHa OT AOCOK, WIeNOK H Apyroro CTpOHTeJIb- 
Horo Mycopa HU JIefKOBOCIWAaMeHAIOLULYXCH MaTepHavos. 
B6OvIM3H 3anui 3ampellaeTca XpaHHTb APOBa, yrOuJlb, CeO, 
COJIOMY. 

Heb3A 3arpOMOMKAaTh WH 3aKOMAYHBATb 3aNacHble Bbl- 
XOAbI H3 KBapTHp uv 3f4aHHH. JiBepu BCeX BbIXOJOB AOJDKIDbI 
OTKpbipaTbca Hapyxy. CryneHbKH Hw JIeCTHHLb! HeOOxXOAHMO 
OUHIUATbh 3HMOH OT CHera H Jb/la. 

Tpoxoabl H MOMbe3 Abi K BHYTPCHHHM MOKAPHbIM KpanaM 
WH TOPOACKHM MOMKAPHbIM THAPAHTAM AG/OKHb! COMepRKaTLca 
B NOJHOM nNopagdke, ocoGenvo 34MoH. B ka4yecTBe AOTONHH- 
T@JIBHbIX HCTOUHHKOB MOKapHOro BOAOCHAGAKEHHA B BOCHHOE 
BpeMA CeLyeT CO3Ma4BaTb HCKYCCTBEHHbIe BOAOeMHI. 

C o6baBseHHem «YrpomwaeMOro NOMOKCHHA» BCE YKa3aH- 
HbIC MpeAYNPeAHT@IbubIe MpPOTHBONOKAapHble MePOlMpHATHA 
NPOBEPAIOTCA H pacLIMpAIOTCA. 

Ha uepmakax, JI@CTHHUHBIX KJeTKaX, B KOPHAOpax, BC 
yBopax H Apyrux HanOoee onacHbIX B MOKAPHOM OTHOILEe- 
HHH MeCTaX YCTaHaBJIMBalOoT OOYKH C BOJOH, B KOTOPBIX AOJ- 
XKHbI MOCTOAHHO HaXOZHTbCA WBaOpbl HW MeTJIbI DJIA TYWICHHA 
HCKP H 3aKHFaTebHbIX BeLIeECTB THNa HalaJiMa H NMpOreA. 
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Puc. 31. Tlowkapupri noct va yvepfake 





Puc. 32, UWlanueswa nactpymenr: 
7—tTonop; 2~—G6arop; 3—sn0mbi; ¢— nonara; 5 —coBKoBan sonata 
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Kpome Toro, JOJKHDbI ObITb OJHH-1Ba ALWHKa C MeCKOM, Joma: 
Tbl WIA COpacblIBaHHA MeJIKHX 3a@>KHTATCJIbHbIX aBHabomd, 
MeTaJWJIH4eCcKHe CKPeOKH JIA yaJieHHA CryCTKOB HalaJiMa 
M MMporesia, OMMH-1Ba OFHeETYLWHTeVIA. 

Ha pue. 31 noka3avHo o60pyfoBanke noxapHoro nocta 
Ha uepnake. [lomwapHbli MocT HayHHaer CBOIW paOory c MO- 
MeHTa OObABJICHHA CHrHanta «Bo3aAyuinan TpeBora>. 

Tlomwkapuble MoOcTbl! MOryT ObITb OOOpyqOBaHbI TakKe 
Ha JI@CTHHYHDIX KJIeTKaX, B KOPHAOpPaXx; AIA 9TOrO TaM YcTa- 
HaBJIMBaloT OOUKH C BOAOH, AWIMKH C MeCKOM H LWIKT C NOKap- 
HbIM (IUaHIeBbIM) HHCTpyMeHTOM (puc. 32). 

B XXHJbIX KBapTHPaxX BOOM HaNOHAIOT BaHHbl, Oaku, 
KOpbITa H Apyrylo Tapy, YCTaHaBJIMBaloT ALLHKH HAH BeApa 
C TIeCKOM, NOMLPOTABJUBAIOT JIONATHI, MeTJIbl H wBaOppl. Jler- 
KO3aropaloulvecA MpeAMeTbI (KHHIH, OfeKAy, Oena, No- 
HYIWKH, Gebe) PeKOMeHyeTCA XPpaHHTb B ALLMKAX, CYHJLy- 
Kax HW Wikadax. 

Bo 7Bopax Takxe OOopyAyloT NoKapHble NOCThI, a B cie- 
WHaJIbHO OTBECHHBIX MeCTaX pa3MellaloT OPHeTYLIHTeIH, 
PHAPONybTbl, WaHWeBblH HHCTPyMeHT. 


2, CPEACTBA TYIUEHHH S3AFOPAHHH H MOKAPOB 


Han6oulee pacnpocTpaHeHHbIMH CpeACTBaMH TYIWeHHA 3a- 
TrOpaHHH HW MOKAaPOB AB/MAIOTCA BOMa, MeCOK H OFrHeracuTeJb- 
Has MeHa OFHeTYLIMTeveH., 

Boa —camoe Jlyulllee H MOUTH BCerga HMetoleecA TOL 
pyKaMH cpencTBO NoKapotyulenua. Ona ObicTpo oxvlaK1aerT 
roOpaHIWHH mpexMet, pekpalijaeT MOCTYN KHCNOpOMa BO3AYXa 
K TOpAlleH MOBepXHocTH. CuabHasl CTPpyA BOAbI COMBAeT i 
3araylaer miaMa. 

lis nojlaud BOAbI Ha TOPAULMH MpeAMeT MPHMeHSIOT py4- 
Hblé HACOCbI, PHAPOMyJbT-BeAPO WIA PHAPONYJIbT-KOCTbLIb, 
Belpa. Mcnomp3ylor TakKe BHYTPeHHHe NoORKApHble Kpaubl. 
TlowkapHble KOMaHIbl HM€IOT B CBOeCM PaCIOPAXCHHH MOHI- 
HbI€é HACOCbl, NOMalolive HelpepbiBHYIO CTPy!lo BOAbI Ha 
BLICOTY B HECKOJIBKO JeCATKOB MeTPOB. 

Mecok v3oupyeT TOpALyIO MOBeEPXHOCTh OT KHC.1OpoOma 
BO3yXa, @ TaKKe OT OKPyKalolulHxX MpeAMeTOoB, — 3TO Npe- 
mynpexkiaeT pacnpoctpanenune momwkapa. Iiecok, ucnoJib3ye- 
MDI} JWIA TYWICHHA, JOJKeH ObITD CyXHM H UACTHIM. [lecoK 
MPUMCHAIOT TaBHbIM O6pa30M AVIA TYIMeHHA ropsAllAXx Hed- 
TENPOMLYKTOB, 3a%KHFaTeJbubIX CMeCeH THMa HamaJiMa H Due 
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pores, TEPMUTHbIX H SJIEKTPOHHO-TeEPpMHTHEIX 6OMO MaJbIx 
KamH6pos, BMecto necKa MOXKHO NPHMeHATb CyXylO pa3Mo- 
JIOTYIO TVIHHY, 3€MJIIO, 30J1y. 

OrneracHTeIbHylo MeHY MOKHO MOJYYHTh C MOMOLIbIO 
pa3JIM4HbIX MeHOOOpasylollux MmpH6opos, HaNpHMep py4HbIXx 
MeHHbIX OrHeTyuuTeten OII-1 u OF1-3. Tenure ornetymn- 
TCH HCMOb3YOT WIA TYWICHHA 3aKHTATeIbHbIX aBuabomMo 
MaJIbIX KaJIHOpoB, TOPIlOuHX CMeceH THMa HanaIMa Hu THpo- 
ref, a PIaBHbIM OOpa30M TopsAIHX HePTempOMyKTOB. 

Iauleppll HHCTpyMeuNT — JIOMBI, Oarpbl, TOMOPHI, OMATHI 
H Jp. — HeoOxOAuM AA MPOW3BOACTBA CiacaTeJIbHbIX pa6or, 
pacTaCKHBaHHA B CTOPOHDbI FOpALHX MpeAMeTOB H B APyrux 
Cyuaax, 

Metuibl WH wiBaOpbl MpHMeHAIOTCA WIA TYWICHHA HCKD 
H CryCTKOB HanaJMa UU Mupores. 

[anuespli HHCTpyMeHT, OFHeETYIMTeIH, Beapa pa3sMellla- 
OT Ha MOKaPHbIX WHTAaX Mp OOOpyoBaHHu MOKapHbIx 
NOCTOB. 


3. KAK BOPOTbCH C 3AXKHFATEJIbHBIMH BOMBAMH 


IIpH cBoeppeMeHHOH NMOATOTOBKe HaceJieHHA UH TpoBese- 
HHH Mep IIPOTHBONOMKAPHOH 3alllHTbl BeHCTBHe 3aKUHTaTeub- 
HbIX aBHaA6OM6 (OcOOeHHO MaJIbIX KaJHOPOB) MOXKeT ObITb 
cBeqeHO Ha HeT. 

Bo spema Beaukol OtTeyecTBeHHOM BOHHbI COBETCKHE JIIO- 
AH CM@10 OOPOJIHCb C 3aKHTaTeIbHbIMH GoMOaMH HH yMeJIO 
JIMKBUAHPOBaJIH BO3SHHKaBlne 3aropaHHaA HW nomKapp. H3- 
BeCTHO, 4¥TO 99 MpOWeHTOB BCeX 3aropaHHH UW NOKapoB Opls0 
NOTYWIeHO HaceleHHeM 6e3 NOMOLIH NOKapHbIxX KOMAHAL. 

sis ycnegivoH JUKBHZauHW 3aropaHHi oveHb BarKHO 06- 
HapyKUTb 3aKHraTe/IbHble aBHaOOMObl B MOMCHT HX Male- 
Hus. TOMbKO YTO yaBLylo 3aKuraTebHylo Gom6y (0co- 
6eHHO MaJioro KamHOpa) MOMHO JerkKO JIMKBHAHPOBAaTb, He 
AONYCTHB 3aropaHua. 

Jia AWUKBAZaunH 6OMO6bI B MOMEHT TaseHHA MPHMeHAIOT 
pa3HOOOpa3Hble MPHEMbI HW HCMOJIB3YIOT pa3JIMUHble CpeAcTBa: 
BOY, M€COK, OFHETYIUHTe/H, MOKAPHbI HHCTPYMEHT HU T. JL. 

JlecTBHA HaceneHHA MO JIMKBUA aH 3aKHraTeJIbHbIX 
€aBHaOoM6 H BbISBaHHbIX WMH 3aropaHui, HCNOMb30BaHHe TeX 
HJIH HHbIX APHEMOB H CpeACTB TYWICHHA 3aBHCAT OT KasIHOpa 
OoMObI, €€ CHapAKeHHA, KOMYeCTBAa COPOLeHHbIxX 60MO6 Hu Xa- 
pakTepa MecTa, Ha KOTOPOM OHH OOHapyXKeuHbl. 
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SeKTPOHHO-TCPMHETHbIe H TEPMHTHBIe AaBHASOMODI MaVIBIX 
KaHOPOB TYWWUTb CPABHHTeJbHO HeTpyAho. Ecaw B Kakoe- 


muGo n1omellenne —- Ha "ucpszak, B KOMHATY — NonagzeT Takan 
6om6a HAN ame HeECKOJIbKO 60M6, Halo H€MEVJICHHO MOII- 
XBATHTb €@ NONATOH HAH PYKOH, 34allMuenHol OpeseHToBol 


pykaBHlleli, H BIGPCCHT Ha Y.THLy WIH BO ABOp (puc. 32). 
Eenu 60M6a 3aCTpAJla B KpbILle, CTCHeE HIM MeKTYSTaxK- 
HOM MeDEKDHITHH, EC HaZO C NOMCIUEIO OMA WAM TOTMOPA PA- 





Puc. 383. BptOpacbipaHvne ropauweH apna6bom6nl 


GOUTb OTTYMa, a 3aTeM BHIOPOCHTb Ha YJIHLLY WIM BO JBOD. 
Tam 6oMOy C.JleyeT NOTYLWIHTb WI aTb eH MoropeTb (B 3a- 
BHCHMOCTH OT O6CTAHOBKH H ycJlOBHH). Ecin BblOpocuTb 3a- 
*KHPATebHYIO ABHAOGOMOY Heb3A (HanNpHMep, B TOM CJlyyae, 
KOr.a BO JBOpe WIN Ha YIHHe paooTatoT Apyrve KOMAaHABbI HH 
PACNOMOXKEHbI JIEPKOBOCIWIAMEHAIOIUHECA MaTepHaubl), TO ee 
HalO TYIUMTb Ha MecTe NadeHHA BOOM, MeCKOM HH C M0- 
MOILbIO OrHeTYLIUTeIA. Bce 3TH MCHCTBHA HYXKHO BbINOJIHATS 
ObICTpO H 3HEPrHdHO, UTOOH! He AaTb Gombe PasroperTLca. 
IIpH TyWeHHH BOAOH M3 pyKaBa BHYTPeHHeroO TO#KapHOrO 
KpaHa WH H3 YTHAPONyIbTa HAO NOMaBaTb CIVIOUINYIO 
H CHJIbHYIO CTpylO NpAMo Ha ropamly!o Gomoy (puc. 34), Tak 
Kak PH HeAOCTaTOUHCM KOMMYeCTBE BOAbI Opbi3srH pacnlaB- 
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NCHHOTO Ulaka OYyAYT pasmeTaTben B CTOpOHbI, pacuupsa 
O¥ar NOKapa H BbIZBIBAA NOpakenua stoned, 

TepMuTHble H dJIEKTPOHHO-TepMHTHbIC GOMObI MaJIbIX Ka- 
JHO6POB MO?KHO Opocatb B 6oOUKY, BeaPa, BAHHbI Cc BoOnoli 
(puc. 35). Ha gHo 6ouKn, YTO6bI OHO He nporopaso, npes- 


Td obee OWKeH ObITh Hacbinan cvioH mecka TO.IMLHHOTT 
10-—15 cm. 





Puc. 34. Tyiwenne ropameit 3aKuraTebHO 6OMObL CHABHOR cTpyeH BOuLI 


Pa bE 
Mie 


3S 





Puc. 35. Tywenne 6om6pl B GouKe c BOO 
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Uro6bl MOTyMWHTh 3aropeBlyiocd OomOy MeckoM, Halo 
ObICTpO MepeOpCcHTb ee JIONATOH HIM 3alHILeHHbIMH pyKa-— 
MH Ha <«MecoyHyIO MoOmyuIKy» (caOH Mecka TOJIMMHOL 
10—15 cat) n cBepxy 3acbinaTp neckom. Ec BOJIM3H OT Me- 
cta Magenva GoMObl UMceTCH ALIHK C MecKoM, TO 6omOy 
MOXKHO OpOCHTb B Hero, a cBepxy 3acbimaTb neckom. Iocue 
woropanHa GomObl B NecKe (MecoK He IpekpaulaeT rOpeHHa, 
a JIHIb OrpavwuHBaeT pacnpoctTpanenue mMiameHH) ocTaeTca 
Wlak, KOTOpbIii TakKKe MOXKET BLISBATb 3aropanue. UToOn! 


ty 





Puc. 36. Tywenue Gom6bl C NOMOMIbIO OrHeTYWHTeAA 


IPCAYMPeAHTh NOAOOHbIE NOcMeACTBHA, Wak Halo coOpaTb 
B BCpO H BbIHecCTH B GesonacHoe MeCCTO. 

IIpu tyweHHH 6omObl C MOMOLLbIO OFHCTYLIMTeAA CTPyt0 
NeHbI HalpaBlAioT CHH3Y BBEPX TAK, YTOOb! CONTb MaMa, 
CHVIOWb NOKpbiBaA Meno BCtO TopsALlily!o NOBEPXUOCTh GoMObl 
(puc. 36). 

Tipu namenua HanaJIMOBbIX HIM NMPOreleBbIXx 6omMO Ma- 
JIDIX KaaNOPOB OTAE/IbHbIe CryCTKH ropsAlell CMecH pas6pa- 
ChIBaIOTCA Ha GObWOH NoWaqH AW MpHJINMalOT KO BCCM 
OKpyKalolluM MpelMeTaM. ITO co3laeT HeKOTOPble TPYANO- 
CTH Npu TyWleHuu 3aropanHi. Karkabi crycTOK HanadIMa WH 
NUporeA HaO NOTYLIHTb CTpyeli BOAbI, 3aOpOcaTb NeCKOM, 
ReM/Jelt HIM MOKPbITb NevOH H3 OFHeTYIMUNTe/IA, Moce mpe- 
KpalleHia TOPeHHA CLyCTKH THaTeJIbHO CYHMLAIOT *Ke.1e3HoH 
jlonatoli, ckpeOKOM, MOKpoit Mero wan WwWEaOpoH. Bee 
OCTaTKH HallaIMa WIM mHporelA, a TakxKe Koplyc Gomobl, 
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nmocle TOO Kak IIpeKpaTHTCA ropeHHe, Hao OOAZaTEJIbHO CO- 
OpaTb B MOOylo MeTaJWIMYeCKyIO Tapy, BbIHeCTH B Ge30Nac- 
HOe MECTO HW TaM CKECUb WIM 3apbITb B 3eMJ1IO Ha rilyOuHy He 
MeHee ofHOrO MeTpa. [locae TymIeHHA CleayeT BHHMATeJbHO 
OCMOTPeTb MeCTO NaweHHA OOMObI, a TaK2%Ke CBO OeK LY 
HM OOyBb, TIMaTeIbHO CHAB C HMX BCe Kalin HatiaviIMa WH OM- 
poreas. 

TloTyWuTb noxkKap W 3aropaHuA OT KPYMHbIX 3axKuraTeb- 
HbIX aBHa6om6 tpyguHo. Jina aToro Hy KHbI Govlee MOLJHbIe 
CpeACTBa NOKapOTyWeHHA, YEM Te, KOTOPBIMH pacnovarawr 
rpyunbl CaMO3aluTbl H HaceeHve. II]pu BOo3HHKHOBeHHU 
OO/IbUIHX JORKAPOB BCe YCHJHA BO MKHbI ObITb HaNpaBJIeHbl 
Ha TO, 4TOOLI He AONYCTHTb AaIbHelero pacnpocTpaneHua 
orHa. Jaa sToro HYKHO HaNpaBJATb CTPpyH BOAbI 43 PyKaBOB 
BHYTPe€HHHX MOMKAPHbIX KpaHOB HU H3 THAPONyJIbTOB Ha 3aPro- 
peBuiHecd H He3aropeBUIHeCA NPCAMeTHI, HaXOAAWINeECA 
BOJIM3H OT MeCTa NafeHuA GomOp!. He3aropeBlulyloca MeOewb 
H MpemMeTbl OMallHero OONXOa CueqyeT HeMeVJICHHO 
BbIHeCTH B Oe30NacHoe MeCTO. 


4. YTO HAO AEJIATb B CJIVYYAE BOSHHKHOBEHHA 
NOXKAPA 


Iipw nosBJieHuv OFHA HYKHO BbI3BaTb NOKAaPHy!lO KOMAH- 
AY, a AO ee NpPHObITHA HeEMEWIeENHO HPHCTYNHTb K TYIUeHHIO 
CBOHMH CHJIAMH, HCIOIb3yA DJIA 3TOrO BOY, MecoK, orHe- 
TYWUTeIH!, 

SaropeBluHecA TPANKH, CKaTepTH, OyMary, BbIMaBlve 
H3 NeYKH fOPALHe MOJICHbA HAH YH 3aJ/MBalOoT BOJOH. 
B cayyae 3aropaHHa QIeEKTpOMpH6opoB, paAvOnpHeMHHKOB 
MX BbIKJIOUaIOT H TyWAT. IIpn 3aropanHH 9/IeKTPONpOBOAOB 
HYKHO CHauaJla BbIKJHOUNTb TOK, BbIBEPHYTb Npewoxpanu- 
TeJIbHbIe NPOOKH HAH MepepesaTb NPOBOAa, a 3aTeM NOTY- 
WHTb HX. UtTo6bl NepepesaTb NpOBOAa, HaO OOMOTATb PyKy 
CYXOH TPANKOH, B3ATb HOMK HM HOMKHHUbI, BCTaTh Ha CyXOH 
CTYJ] HAH CTOJ, Mepepe3saTb H OTOrHYTb CHadvaJia OHH npo- 
BOA, €@ 3aT€M Apyrou, NpHyemM BTOpOH Mposogx oTrudaior 
B IpOTHBONOJOKHY!HO CTOPOHY. 


1 UTO6LI NPHBECTH OMHETYLUNTeIb B AelcTBHe, ero OepyT npaBokt 
PYKOH 3a BePXHIOlO py4yKYy, a NeBOH — 3a HHAKHIOIO, NepeBopayHBaIwrT 
H YRapsloT KHONKOH yAapnuka O cTeny, nO HAH Oo 3ema. IIponzomKan 
RepKaTb OFHETYWHTe1b B MepeBeEPHYTOM COCTOAHHH, CTpylO NeHbt Ha- 
MpaBAIOT Ha TOPAWHH mpewmerT. 
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IDPH BOCTWIAMEHEHHM KepOCHHa, MPH B3pbiBe KePpCCHHKH 
HH FIDAMYCa OFOHb HaJO TYLUATb NECKOM, € MOMOLLbIO OFrHe- 
TYLUNTEIA WAH HaOpocuTb Ha OFOHb OfeR0, KOBep, MaJIbTO 
HT. 1. Kepocwy 4 apyrhe netprenpozyKibl HH B KGeM Cayyae 
H@JIb3f TYWIMTb BOAOH, Tak KaK 9TH TrOplOuHe KMAKOCTH 
BCIWIbIBAKOT Ha NOBEPXHOCTb BOAb! UW pacTeKaloTcH BMeCTe 
C Hel, YBeJIMduBaA ONAL NOwKapa, 

Ec.1w B 3SarOpeBLIeMCH OMe WJIH KBapTHpe OCTaJIHCb 
JOAH, HAO NPHHATb BCe MepbI K HX CilaceHHio. B nepsyto 
OUePe Ab BHIBOZAT NeTeH, CTapHKOB 4 HHBaTNAOB. []pex7ze vem 
MNPHCTYIMTb K CNaCaTeIbHbIM PaOOTaM, HeOOXOAHMO MpesBa- 
PUTC.IBHO TIPOBCDHTb, HE OXBAYeHb! JH OFHEM KOPHAOP HI 
J€CTHHUHAA KICTKA. 

Tip Bxoje B MOMeILeHHe, Pe MOryT HaXOAHTbCA JOA, 
HX HajO OKJIMKHYTb. EcJin momMellehHe oOTpesaHO OFrHeM, TO 
HPOIBUraTbes Yepe3 OFOHb CIeLyYeT KaK MOXMHO OplcTpee, Ha- 
KPbIBIUHCb C TOJOBOH OfeAVIOM, OPE3CHTOM, MeLUKOM HT. 1, 
OOH.1bEO CMOYeCHHbBIMH BOON. 

Bo BpeMa TYLWICHHA NOKapa HYKHO ACHCTBOBATb CIMOKOH- 
HO H SHEPrHYRo., 

Yenex OopbObl ¢ 3aKHFaTe/IbHbIMH aBHaOOMOaMH FH BBI3- 
BaHHbIMH HMH 3arCPaHwAMH B 3HANHTeIBHOH Mepe 3aBHCHT 
OT HAXOJYHBOCTH, CM@JIOCIH, MYKeCTBA HU BbIAePKKH, MPoORB- 
JIGHHbIX HacevIGHHeM B YC/JIOBHAX HallafeHuA C BOSAyXa. 


Taasa VIII 


KAK OBHAPYXHTb B BOSLYXE H HA MECTHOCTH 
OTPABJIAIOUMLME WH PAXHOAKTHBHbIE BELLECTBA 
HH BAKTEPHAJIBHBIE CPEJICTBA 


OueHb BarxKHO CBOCBPeMeHHO OOHAPYKHTh H ONPEeLeINThb 
HDHMeHeHHe MPOTHBAHKOM OTPaBJFIOULHX BeUleCTB, Tak Kak 
9TO NOSBO.1KET BOBPEMA NOMAaTbh CurHa «XUMHYeECKOe Hana- 
WeHHe>» H EPHHATb MePbI MPOTHBOXHMHYeCKOH 3alllHTHl, 
a Take ObICTPO H NPaBHJIbHO OKa3aTb HEOOXOAUMYIO MOMOLLb 
BC@EM OTDABJICHHBIM H MOPasKeHHBIM. 

CaMbIM HaJI@KHBIM H G6e30NacHbIM CNOCOOOM ABIAeTCH 
OOHapyKeHHe OTPABJIAIOWIHX BeUIeECTB B BOSHYXE WH Ha 
MeCTHOCTH C MOMOLIbIO CIeCLUAJIbHBIX NPHOOPOB, UMeIOLLHXcCA 
B rpyHnlax CaMO3alllHTHE w apyrux dopmuposnasunx MIIBO. 
B rpynnax CaMO3aliuTbl HMeeTCA YIPOLWLEHHDIH MpHOOp HHAA- 
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Kalin (HHMNKauuA Ob603HataeT O6HapyiKeHHe), KOTOPHI 
nosBoineT ObICTPO u Ge3s0MHOOUHO OOKAPyaRuTb HamHyve OB 
H ONpemeants, kKakoe OB OnL10 NPHMeHEHO B WaHHOM Cculy4ae. 

Ho B HeKOTOPbIX CJIy"anK NpHMeHEHHe NPOTHBHHKOM 
OTPaB.IAIOWLNX BeULeECTB MOKeT ObITb O6HAPy2KeHO TO BHeIL- 
HWM TIPH3HaKaM, a TakKiKe MO XapakTepy Pa3PHIBOB ABHAaLLHOH- 
HbIxX XHMHYeECKHX GoMO. I[paBaa, STH APUSHAKH, Kak NpaBuAo, 
JeTKO 34MCTHTb TOKO B MOMeHT OoeBoro npumMeHKenua OB, 
HanpuMep [pw paspbiBax aBuabom6, npu BbinnBaHun OB 
C CAMOJICTOB HAH Ke CNYCTA KOPOTKOe BpeMaA Tocwe XHMH4e- 
cxoro HanlajeHua. Ho sce xe STH NPH3Haku Cleayer 3HaTb 
H HMe€Tb O HHX NpecraBleunue. 

Pa3phiB XHMHYeCKOH aBHa6oMObl yaapHoro pgelicTBuA CO 
cTovikumu OB (TuMa 3apHu, unpuT) conpoBomaeTcA PIyXHM 
3ByKOM. Hag MecTOM pa3pbisa o6pa3yetTcs HeOoublice, 
HHOrA@a OkKpPalieHHOe OOMaYkO, ObICTPO pacceHBalolifeeca 
BeTpOM. B rpyuTe ocTaeTca He6oubiilad BOPOHKa, B HeH HAM 
BONH3H OT Hee MOFYT HaXOAHTbCA OCTATKH KOpNyca aBua- 
GomOnl. [lpn pasppipe Tako aBuabomMOH OB pas6ppi3ru- 
BaeTCH BO BCE CTOPOHEI, NOITOMY BOKPYF BOPOHKH CO3aeTCA 
HeOoO/IbIUOH yYacTOK 3apamenua. IIpu orcyTcTeuu BeTpa STOT 
yuacTOK HMeeT OUePTAHHA NOYTH HpaBunbHoro xKpyra. TIps 
HaJHYHH BeTPpa YUACTOK 3apaKeHUA BLITATHBaeTCA B CTOPOHY 
BeTpa. Pasmep Kaleb H HX KONMUeCTBO 3aMeTHO YMEHb- 
WUAIOTCA MO Mepe yaseHuA OT BOPOHKH. Ecuin pa3puisp aBia- 
60oM6OH povsomen HewaleKO OT 3faHHAa, 3a60pa WH 
Repesnes, To Kanu OB OyayT BHAHbI Ha CTeHax 3/aHHA, 
sa6ope HW CTBO/IAX epeBbes. 

Pa3pbip XHMHYeCKOH aBHaGoMObl AACTaHWUHOHHOTO seli- 
CTBHA CO CTOHKHMH OB ApoucxOAHT B BO3AYXe HU CONPOBOMK- 
AaeTca 6o.1ee rpOMKYM 3ByKOM. B stom caryyae OB pa3z6pni3- 
rHBaloTca Ha OoDWeH Miowlagqn wu Kanu GyfyT BHAHbI He 
TCAbKO Ha NOBEPXHOCTH MOCTOBDSIX, TPOTYapOB H MOUBEI, HO 
HW Ha Kpbiliax, CTeHaX 30aHuH MW Ha Apyrax npeamerTax. 

XHMHYeCKan aBHaG6omOa c HecTolikamu OB (tuna doc- 
re, XNOPUHaH, CHHHAbHAA KHCAOTa) pa3spbiBaeTCHA [IPH yaape 
O 3€MJNO; Dp 3TOM GOpa3syeTca HeOoO/IblaA BOPOHKa, B KOTO- 
po BHUAHH! OcTaTKH KOpNyca Oom6nl. Had MmecToM pa3pbisa 
TaKOH aBva0omMOh! NOABARETCA AOBOJIBHO 34MeTHOE 06,1aKO, 
KOTOpoe MOCTeNeHHO paccenBaeTcA WH NepeMelaeTcA BeTPOM. 

Pa3pbip ocKOAOUHO-xHMHYeCKOH aBnabomOnl c OB pa3- 
Apaxkatollero MCHCTBUA CONPOBGKMaeTcA CHABHBIM Pe3KHM 
3ByYKOM. Haj MecTom pa3ppipa OomMOL oOpa3syeTca HeOO.Nb- 
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woe, ClerKa OKPalleHHoe OO6a4KO AMOBUTOTO AbIMa. Ec 
apnadomOa Oblula CHapaKeHa AaaMCHTOM, TO UBeT o61a4Ka 
3CJICHOBATHIK; CCH XJOPaleTOPeHOHOM, UBeT OOMauKa Touy- 
OopaTHH. Ha 3aHHaAX, 3a60pax, JepeBbAX BHAHbI Ce LbI 
JCHCTBHA OCKOJIKOB. 

Tipu BowinBanHun cTOHKHX OB c caMoseTos 43 BBIIABHEIX 
ABHAWHONHSIX NPHOOPOB Ha 3eMV1e, KPbIllax, a C MOABeTpeH- 
HOM CTOPOHbI — Ha CTeHaX 32aHHH w ApPyrHxX nNpermerax, 
BIH! KamwH OB. B MomexT BblIHBaHia OB 3a camMojeToM 
oOpa3yeTcH TeMHaAw 10.10Ca, OTHOCHMas B CTOPOHy BeTpoM. 

EcTb H APyrhe BHEWIHHeE MPH3HaKH, KOTOPble NMO3BO.IMIOL 
YCTaHOBHTb HauuHe OB wa mectHocTH. Tak, HanpHmep, 
B Meppble yacbl mocwe 3apamkenuaA Kamin OB xopomlo 3a- 
MCTHbI Ha JINCTbAX WePeBbeB, TpaBe, MOCTOBOH, TpoTyapax 
H TpyHTe, Ha NOBEDXHOCTH pa3JIM4HbIX NpegmMetTos. Ha no- 
BEPXHOCTH BOCeEMOB (O3epa, mpyda, OacceHHa, pekH) 
B Me€pBble YaCbl NOCe 3apamKeHHA BHAHA TOHKas PaslyxKHaa 
MaCMAHHCTaA MJICHKa. 

IIpH nonawauun Kaleb HIPUTa Ha 3eeHyIO pacTHTe1b- 
HOCTb B TeYCHHe MePBbIX CYTOK 3eJ1eCHb MpHoOpetaeT OGypo- 
*KCATYIO OKPaCky H yBAAaeT. SGeseHble JHCTbA, TPaBa H Apy- 
ran pacTHTe@buOCcTb, Ha KOTOPbIe Nonain Kann sMOnguTA, 
Yepes HECKOIBKO MHNYT NOcle 3apaxKeliiA CBePTbIBaOTCA 
H 3aCbIXaloT, MpHoOperad pH 9TOM KpacHo-OypbIHt MWIH 
OypbIli OTTEHOK. 

Ha ublibHow MOCcTOBOH, TpoTyapax UH Ha rpyuTe, ocobeHHO 
B cyxyio lorogdy, Kanau croHkux OB o6paz3yioT Mbiibuble 
LUAPHKH H OCTABAAIOT TEMHbIe MATHA, 

EcH ueloBpeK He ycne HageTb MpoTuBora3, TO MpH- 
cyTcTBHe OB B BO3AYXe MOMKHO ONPeAeUTS NO 3allaxy. 

laa ObicTpeHwel JHKBUAaWUH NOCe,CTBHH XHMHYeCKOTO 
HanaeHHA HW BCCCTAHOBJICHHA HOPMAJIDHOH 2KH3HH B roposlaX, 
HaC@JICHHBIX MYHKTaX WU Ha pa3sJINYHbIX OGbeKTAX HAapOHOrO 
XO3HHCTBa MeCTHad MPOTHBOBOSAyIUHAaA OG6Opona oprann3yeT 
H MpOBOAHT MepOnpuATHA TO Aerasaunn. 

WerasauuveH Ha3blpaloT KOMIIeKC MepompuATHit 
(OpraHH3alHOHHOrO KB TeXHHYeCKOrO XapakTepa), KOTOpBIe 
oGecneunBalwoT yateHve HIM NoHOe O6e3BpexKuBaHHe OB 
Ha 3apaxKeHHOH TeppHTOPHH, 3aHHAX, TpaHcnopTe, oOopy- 
JOBaHHH HT. M1. 

B pe3yptate BbInaweHHA PaHOaKTHBHOH NbIJH H3 OOaKa 
nocjie aTOMHOFO B3pbisa HH NMpHMeHeHHA OOeBbIx paHo- 
AKTMBHbIX BeLECTB MOrYT ObiITb 3apaxKeHbl BOSAYX, TePpHTO- 
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PHA ropowa, 34aHHA HM COOpyKeHHsA, TpaHcnopT, pa3iM4HEIe 
npexMeTbi WT. WH. JitoqH MOryT NOy4HTD NMopaxenna npH 
BbIXAHWH 3apaKeHHOFO BOSAyXa WIM NPH Nonawanuy pauo< 
AKTHBHDIX BeleCTB Ha O2eKAy HW OOyBb, a TakxKe MpH yno- 
TpeOJIeHHH B NALLY 3apaKeHHbIX NPOAYKTOB NMTaHHA H BONDI, 
OmacHocTb NopaxKeHHA PpaWOaKTHBHbIMH BelLeCTBAMH BO3- 
pacTaeT B CBA3H C TEM, 4TO 9TH BelileCTBa He HMeCIOT HUKaKHX 
BHELUHHX MPH3HaKOB (LUBeTa, 3alaxa U T. 1.) H MOLyT ObITb 
OOHaPyKeHbI TOKO CNeWHAaIbHbIMH MpH6opaMu — HHLUKa- 
TOpaMH (ONpeweMHTeAAMH) PadWvOaKTHBHOCTH, peHTreHoMe-:- 
TpaMH HM APyrMMH. OTH NpHOOpbl UMeIOTCA TOJIbKO B cre- 
WHaJIbHbIX KOMaHAax HW Apyrux dopmMupoBpanuax MITIBO. 

C NOMOWIbIO yKa3aHHbIX NpHOopos pasBeyka MIIBO ycrta- 
HaBJIMBaeT CTeNe€Hb PadHOaKTHBHOTO 3apaxKeHHA MECTHOCTH, 
3aHHH WT. I, ONpeqeineT u OGO3HAYaeT NPeAynpeAUTeIb- 
HbIMH 3HaKaMH FpaHHUbl 3apaxkeHHoro paHona. Ha Taknux 
NpeAYNPeAUTeJIbHbIX 3HAKAaX OOBIYHO yKa3aH ypOBeHb (MOLLI- 
HOCTb) paqHalun. 

B npeqetax sapaxkeHHoro paloOHa MeCTHOCTb, 30aHuA H 
COOpyKeHii, TpaHCnopT, MeGOenb, pa3nHyHble MmpeAMeTHI, 
oneKAa WT. MH. JOJDKHbI ObITh OOe3BPeXKeHb! B CaMbIit KpaT- 
yakluun cpox. Bce mMeponpuaTua, HalipaBsieHHble Ha y4alenHe 
PaAhOaKTHBHBIX BeULECTB C 34paKeHHbIX TEPPUTOPHH, 30aHnit 
H MpeAMeTOB C LWevlbtO UX OOe3SBpeKUBAHUA NOYUWIN Ha3sBa- 
HHe AEZSAKTHBAUWH EH. 

Tlocle OKOHYaHHA paOOT MO We3aKTHBAlMH BCe HaceNeHue, 
MPHHUMaBlee yyacTHe B 9THX paboTax, MpOXOAUT MO3HMeTDPH- 
YeCKHH KOHTPOJIb (C NOMOLUbIO KOTOPOFO yCTaHaBJIMBaIOT, eCCTb 
JIH 3aparxkeHue, H CTeNeHb 3apaKeHHOCTH) HW MPH HeOOxOIH- 
MOCTH HalipaBJIAeTCA Ha NOJHY!O CaHHTapHy!o O6paoorky. 

B ycnopuax GakTepHOJOrHyeckOn BOKHbI OCOGeHHO B4KHO 
YCTAHOBHTb Hayao OakTepHOOrMyecKOrO HanaweHHA, Tak 
Kak HeOOHapyxKeHHbie BOBPeMA GakTepHasbHblIe cpeycTBa 
(TO eCTb OoOs1e3HETBOPHbIe MUKPOObI WH TOKCHHBI, HCMOub3ye- 
Mbl€ MpOTHBHHKOM B KayecTBe OakTepHoviorHyeckoro § opy- 
uA), 3apaxKeHHble HaCeKOMbIle HM LpbI3yHbI HMeIOT cNocob- 
HOCTb OBICTpO pacnpocTpaHATScA Ha 3HaUHTeAbHOM TeppHTO- 
PHH UW MOFryT BbI3BaTb BCMbIWKH WHMeCKUWOHHBIX 3a6ouIe- 
BaHui. 

Ecuin Qa O6HapyKeHHA OTPaBJIAIOWLUX HW PpaqvOaKTHBHIX 
BeWWeECTB HMECIOTCH CNelHaJIbHble NPHOOpbI, KOTOPble N03B0- 
JIAIOT HEMCANENHO YCTAHOBHTb HaJIHUHe 3THX BeULECTB B BO3- 
Ayxe H Ha MeCTHOCTH, TO JJId OOHAPyxKeHHA OakTepHabHbIX 
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CPpeACTB HeiOCcpeACTBEHHO B MOMCHT HX MIpHMeHeHHA npudo- 

poB moka He CyLlecTByeT. Uro6Obl ycTaHOBUTb (bakT OaxkTe- 
PHaIbHOTO 3apaXKCHHA HM Tpanullbl 3apaxKeHHOTO pahona u : 
OTPeeHTb, BOSOYANTeIM KakUX HHCKUMOHHEIX 3a001eBa- 

HH IPHMCHH MpOTHBHHK, HeO6OXOLUMO TIPOH3BecTH Aabopa- 
TOPHbIC ANAAHSbI 3apaxKeHHOTO BO3LyXa, NMOUBbI, BOABI, Mpo- 
RYKTOB MUTAHHA HT. T., Ha YTO TpeOyeTCA MOBOIbHO WIH- 
TCAbHOR BDEMA. 


Hayaio MpuMeHeHdt MpOTHBHNKOM  O6aKTCPHaJIbHbIX 
CPGACTB MOXKHO YCTAHOBHTb MO HEKOTOPBIM BHeLUHHM MIpH3Ha- 
KaM, KOTOPHIC AO.DKHO 3HaTb HacesleHe. TOAbKO B 3TOM CAy- 
yae OyjeT COecmeveHa CBOEBPEMCHHOCTh OOUApyKenns 6ak- 
TEPHOMOPHEeCKOrO HanawenHa. 

OcoGenyocTamMu jehnCTBHA OaKTePHaJIbHbIX ABNAWHOHHBIX 
Gom6é apasieTca PAyXCil 3BYK B3PbIBa; HeKOTOpbIc 6omObI A 
KOHTCHHeDb, CHAPAKACMbIC 3aparKeHHbIMH HACCKOMEIMH, Pac- 
KDHIBAIOTCA OC3 BCHKOTO 3BYKAa. ITO OOCTOATC.AbCTBO CO3/1aeT 
TPYANOCTH Np onpescsenuu MecTa Mania 6HaKTEPhaJIDHbIX 
6oMO iI KOHTCHHepoOB, TAK Kak CaM (akT cOpacbiBaHHusa Ta- 
KHX OOMO MOMKEeT OCTATbCA HE3AaMCUeHHBIM. 

Ilocne paspbipa GOakTepiadbycl aBHneoomObl B rpyHTe 
OcTaeTCA HeOOMLUIAA BODOHKA, B DcDOUKC HIN BOJH3H Hee 
BHAHbI OCTATKH KOpT\Cca GOOMGM WHT CCTaTKH 6OMGH HeOObIy- 
HOH KOHCTDYKIWIN (WalnpHMep, C PacibNIHBatOWlMMH ycTpou- 
crpamu). Ha noupe, cTeHaX H Kpbilliax 34aHHH, Ha pa3sviHy- 
HbIX MpeMeTax MOFyT Ob!Tb 3aMeTHDI NOpOMkKoOoGpasuble WT 
CrYMHeOOPasHble BCLUECTBA HIN Kaiklll KILTKOCTH. B MOMeHT 
paspblBa GakTepHaAbHoOl OOMOLI y NOBEPXHOCTH 3CMJIN BMY 
cTe ee MajdeHia NosBaserca ne6o.blWoe O61aykO AWMa Hh 
TyYMaHa. 

[TpuMenenve 3apaXKeHHbIX HACeKOMBIX, KvIeuleH, Ipbi3y- 
HOB MOKeT Obltb yCTAHOBJIeHO 10 OCTATKaM COPOWeHHbIX C 
CAMONCTOB CHEUHAbEBIX KOHTeHHEpOB, OOMO, NakeTOB, Mell- 
kop. B mectaxX UX NMaqeHHA MOryT ObITb OOHAPYKeHb! 3HAyH- 
TeAbHbIe KOJHUeCTB HaceKOMBIX Hu Kewell. Hanuune He- 
OSbIUHBIX CKOMIC€HHH HACeKOMBIX, KICUleH H TpPpbISyHOB HVJIH 
NOMBIICHHe TAKUX BHJLOB HACEKOMBIX, KOTOPbIX He ObI10 B AaH- 
HOM] M@CTHOCTH, Take ABNeTCA TIPH3HAKOM OakTepHOMOrH- 
yecKorO HalaweHHs. 


[pu o6HapyKeHHH 3apaKeHHbIX HaCCKOMBIX, Kellen BIH 
rpbI3yHOB Hao CpOdHO COOOLINT B wra6 MIIBO, meauunu- 
CKHM paOOTHHKaM HIM OpraHaM MHJMIWH; OAHOBpeMCHHO 
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clelyeT HEMEAJICHHO MIPHHATb BCe Mepbl JWI HX YHHYTOKEHHA 
HIM H30J/1 AHH. 

TIpu3HakoM TOro, YTO NPOTHBHHK MpHMeHn GakTepHoso- 
rHyeckoe OpyiKHe, CYKUT BHeSANHBIN Maer JOMAaLUHHX UH 
JIMKUX KUBOTHBIX WI NOAR.WCHHE CpeAH HAX MaCCORbIX 3a60- 
JleBaHHli. DTO MOXMKET HMETb MeCTO NPH 3aparwKeHHh BOMOTIOA 
Hw nacTouul. 

Cpasy Ke, KaK TOJbKO OyseT ycTaHoBseH dakT OakTepHo- 
jlorHyeckoro HamayeHus, WTaObl MeCTHOH MpOTHBOBOSALYIL- 
HOH OOOPOHLI OpraHu3ylOT OakTepHOslOrMyecKylo Pa3BedKy, 
KOTOpan ONpemeineT rpaHHubl OYara 3apaKeHisA H BUD 
NPHMeHEHKEIX BO3OyANTeNeH. B ovare 3apamKeHHA BBOANTCHA 
pexKHMHOe MepONpHAATHe — KapaHTHH. 

Jina o6e33apaxkuBaHua TOpoackoh TeppHTopuH, -31aHHK, 
coopykeHult H TpaHcnopta era3salMOHHble H Apyrie KOMaH- 
bl H bopMupoBanua MITBO npousBogaT He 3U HG eK LH fo. 

Bo ppema pa6oT no gerasalluv, Je3akKTHBaWHH H We3ut- 
(PEKLUH HEOGOXOMHMO COOMOAaTb MpaBAdla MpeMOCTOPOKHO- 
CTH: H€ KYPHTb, He IPHHUMAaTb MHUIM HW HE MHTb BOAbI, He Ca- 
JLUTbCA WH He JIOKUTHCA HA 3apaKeHHYlO MOBEPXHOCTH, He CHH- 
MATb I1pOTHBOra3a HW APYFWX CPEACTB 3aWlHTb!l Ha 3aparKeHHOM 
yuacTKe; CTpOro BbINOJHATh BCe Yyka3aHua paOoTHHKoB 
MIIBO u MeauuHHcKoH cay K6n. 
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BBENEHHE 


OMMYHHCTHUeCKad NapTHA, OpraHH3yA MacCcbl Ha BBIMOWI- 
HeHHe BeJIHKHX 34a4 MO MaJIbHeEHWIeEMY MOULHOMY MObe- 

MY 9KOHOMHKH H KYJIbTYpbl HallieH CTPaHbl, MOCTaBJICHHbIX 
XX cbe3q0mM KIICC, yneaner orpoMHoe BHHMaHHe ely KOM- 
MYHHCTHYeCKOTO BOCNHTaHHA COBeTCKHX JofeH. Oua Benet 
HeyCTaHHyto OopbO6y NpoTHB BCAKHX MepexKUTKOB OypxKya3HoHu 
WeOJIOrHH, B TOM 4HCIe MpOTHB peJIMPHO3HbIX mpespaccys- 
KOB H CYeBepHH, HMEIOULMXCA Y HEKOTOPOH YaCTH COBeETCKHX 
JHONeH. 

Bowblloe 3HayeHHe B Jlesle GopbObl c pewHrHO3HbIMH MMepe- 
*KATKAMH HMeeT PacCIIpOCTpaHeHHe MpaBHIbHOrO, Hay4HOro 
mpeacTaBleHua OO ycTpolcTBe OKpyxaloulero Hac MuHpa. 

B MpOTHBONOJIOKHOCTh peIHPHU, pacnmpocTpaHsAloWleH HU 
NOJLEpXMBalOuleH BbIMbILLNVICHHbIe MpeACTaBJIeHHA O KH3HH 
IIpHpOAbI H YeIOBeKa, OO OKPy2KalouleM Hac MHpe, HayKa 
WlaeT HAM MIpaBHJIbHOe MpeacTaBAeHHe O6 ycTpolicrBe Mupa, 
PACKPbIBAeT OOBEKTHBHHIE 3aKOMUb! PasBUTHA MpupowL. Bcé 
Ooee rVOOKOe NPOHHKHOBeHHE B TaHHbI CTPOCHHA BeLLeECTBA, 
B MHp aTOMa HW JPyrHx MeJIbYaHWIHX YaACTHIL MaTepHH He 
TOJIbKO a€T HAM BO3MOXKHOCTh HCMOJIb30BaTb TPOMAHble KO- 
JIMYECTBA ATOMHOH SHEPrHH, HO H OYeHb BaMKHO VIA BCero Ha- 
Wero MHPOBO33peHHA, WIA HallHX MpeacTaBseHni o6 ycrpoi- 
CTBe MHpa. 

VaeanucTb! pa3vivuHbIx HalmpaBseHuH yTBepxXal0T, ITO 
HaykKa AKOObI OeccHbHa NO3HATb 3aKOHbI NPHPOAb, YTO OHA 
HHKOrAa He OyeT B COCTOAHHM Y3HATb, KaK YCTPOCHbI MeVIb- 
YanUIHe YaCTHUbI MATePHH, ITO 3aKOHKI, KOTOPbIM OHH NOMUH- 
HAIOTCH, OCTAHYTCA HABCerfa CKPbITbIMH OT Hac. Hexoroppie 
M3 Oyp)kya3HbIxX YYCHBIX AOTOBapHBaloTCA JO TOFO, YTO MEVIb- 


* 3 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


qalllHe YACTHIbI BeELECTBa MOryT MOCTYNaTb, «Kak HM B3/ly- 
MaeTcn>, OOa Lalor «CBOOOROH BOTH». Tak yeHble-HeaMCTbI 
MbITalOTCA IPHMUPHTb Hayky Cc pesHTHeH. 

B Hauleli cTpale, CTPpOAMIeH KOMMYHH3M, MOry4HM Opy- 
MMeM HLeOMOrHYecKOrO BOCNHTAHHA Haposla, WyTeBOLHO! 3Be3- 
nol QWId BCeX HayK ABJIACTCA MAPKCH3M-1eHHHH3M. B oranune 
OT BCeX PCAKILMOHHLIX YUCHHH MHPOBO33pPeHhiie KOMMYHH3Ma — 
OHO HA3bIBaeTCA OUGQACKTUNECKUM MATCPUAAUZMOM —— YUHT, 
UTO NPHpOJla, MATePHA, CYLLecTBYCT OObEKTHBIUO, TO eCTb He- 
3ABHCHMO OT 4CTOBeVeCKOrO COBHAHHA, YTO MaTepHA He eclb 
<MPOH3BCMeHHe YeIOBCYeCKOTO ULyxa», NMPHposla te CO3MAeTCH 
YXOM, 4 <iHIb MO3HaCred HM H YTO 3TO NO3HAHHeE He HMeCcT 
P paul. 

Bcé pa3Burne HayKH MOATBEPAMacT MPaBH.TbHOCTb Halue- 
ro MHpoBos3penua. OcoOcHHO HariAAHO ITO NOATBEPHK AaerTcr 
Pa3BHTHeM YYCHHA OO ATOMAX H MO.TCKY.1aX. 

Emlé B MpOuLIOM Beke NpeacTaB.1eHHe OO aTOMAX, MBICIb O 
TOM, UTO BCe Tesla COCTOAT H3 MCJIbYaHWIHX HCBHAAMBIX Ya- 
CTHI, ABANacCb JO HEKOTOPOH cTeneHlH JTHINb MorasKOH, mpes- 
no.toxKeHHeM, Hukro He BHAe BOOYHIO aTOMOB H MOCK. 
Mix cvillecTBOBAHHe JOKA3bIBA.10Cb IHU b KOCBCHHBIM MYTeM. 
Ilostomy Haxoxniich Oyp2kya3sible YUCHble, KOTOPble YTBep- 
*KLaclH, UTO ATOMDI H MOeKY-Ibl HAKOra He MOryT ObITb la- 
MH MO3HAHbI H, CICJLOBATEVIDIO, MHeZIb3A TOBOPHTb O TOM, YTO 
OHH cylllecTByloT. Tak, ake B Havavle XX Beka HeMeWKHH 
XHMHK OcTBaIbd VTBeCp?Kal, YTO ATOMDI WH MOVJICKYJIbI AB- 
MSOTCA JHU COBLANHeM Halcro BOOOpaKeHHA, UTO B WelicT- 
BHTeADUOCTH OHM HC CyllecTBYIOT H ie MOryT OLITb HaMH M0- 
SHANDI. 

Vcerexu HayKH 34 MOCIeANHe MeCHTHICTHA  NOJHOCTbIO 
OMpOBEprvIH MOMOGHbIC PCAKILMOHHble, AHTHHAYUHbIe YTBepA- 
MeHHS. 

PealbHoe, HC3aBHCHMOe OT Hac CYHLCCTBOBAHHe ATOMOB Hi 
MO.ICKY1, BOSMOAHOCTH HX MOSHAHHA OWI MOKAZaHbE C MOWT- 
Holl OMpeAc.TeHHOCTbIO. YuCHbIe He TO.1bKO NOAPOOHO H3yY4HAH 
cTpocHie 3THX M@JIbYATIUHN YACTHU, OU HAYYHTHCb NO.TY4aTb 
13 ATOMOB HeCBHaHHble KOTHuecTBa 3HeprH. Bowee Toro, B 
Halle BPeCMA B TeXHHKe paOoTaloT COTHH CMOXKHEHINMHX TpH- 
SopoB, B KOTOPbIX OCHOBHYIO paboTy COBEPINAlOT IXTeKTPO- 
Hbl —- YaCTHILbl, BO MHOTO pa3 MeHbIUHe ATOMA, BXOAAUINE B 
ATOM Kak ero COCTaBHad YAaCTb. 

C nomHoh yBepeHHOCTbIO MbIl MO2KCM TOBOPHTb O TOM, YTO 
Halu 3HanNHsa 06 aTOMaX H APyrvX MC1bYaHIUHX YaCTHWAX Be- 
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_UleCTBa Wal0T HAM HCTHHHY1O, OObCKTHBHYIO KapTHHy cTpoe- 
HHA MaTepHH; Hal 3HAHUA MPOBepeHbl OMbITOM. 

B HactonlleH KHHre MBI NOAPOGOHO paccKaxkem o CTPOeHHH 
aTOMOB, OO 3JIEKTPOHaX, MpOTOHaX HM Apyrux yvacTuax, BXo- 
AAWHX B COCTAB aTOMOB HIM OOpa3yroulNxca B HAX. Mpl pac- 
CKaxKeM O TOM, KaK YY@CHble MPOHHK.IM B MHp aToMa, ero 
KCHTPaJIbHyIO YaCTb — aTOMHOe spo. Hakouneu, MbI_ pac- 
CKaKEM O 3HAYCHHH ATOMHOH 3HEPrHH BO BCeVIeHHOH, oO cno- 
coOax MOJIyYeHHA ATOMHOH SHEPrHH, a TakxKe O APyrHx MpH- 
MCHeHHAX MpeBpallleHHH ATOMHbIX Asep. 


Taaeal 
MOJIEKYJIbI H ATOMDI 


1. Monexyati 


B C€M XOPOLIO H3BeCTHO, YTO BOAa MOMKET HAXOMUTHCA B TPEX 

COCTOAHHAX — B TBEPAOM (ve), *KHAKOM H ra3z006pa3- 
HOM (BOAAHOH map). Ilogemy npn noBbiueHHH TemMnepaTypbl 
Boa HCNapwetcs, a NpH NMOHHKCHHH TeMMepaTypbl 3aMep3a- 
eT? OTBeT Ha STOT BOMpoc Aa BerHKH pyccKH yuéupili Mu- 
xau Bacustbepuy JIOMOHOCOB. 

JIOMOHOCOB yTBepxX Mal, YTO BCe BelleECTeaA — KAMHU, 6BO- 
Oa, Oepeso, 6030YxX — COCTOAT U3 MeAb4atiWUX HEBUOUMBIX 
HACTUY—«3EPeH BEMLECTGA». ITH YACTHUbI GechpectaHHo ABH- 
*KYTCH. OT CKOPOCTH JBHOKCHHA UACTHIL H 3aBHCHT TeMMepaty- 
pa Tela: 4emM ObilcTpee ABH KYTCA YaCTHILbI BelllecTBa, TeM 
Bbilue TeMNepatypa Tela. Tenepb MbI 3Haem, 4To JIomMOHOCOB 
ObII mpasB. Kak oe Te0 WeHcTBHTeIbHO COCTOHT H3 MHOKe- 
CTBa HEBHAMMBIX YacTHIL — monreKYA. 

/[BvxKeHHe MOJIeKyJI pa3IMYHO y pa3Hbix Ten. B TBépzpix 
Telax 3TH YACTHUbI BeLLECTBa KOJICOJIIOTCA, OCTABAACh Ha CBO- 
HX MeCTaX TaK, KaK eCJIM Obl OHM OblIM CKpeMJIeHbl MexKAY 
co6oH nmpyxuHkamh. Mouekybl pacnomoxenbt 6s1M3KO Apvr 
K Apyry; MeXKAy HHMH MeliCTBYIOT OCOObIle MOVIeEKYJIAPHbIe CH- 
Jbl ,( HeHCTBHeE KOTOPbIX MbI TOJIbKO 4TO CPaBHVIM C RelicTBHeM 
NPYKHHOK), YMepKUBAIOWIHe OAHY MOJeKy.JTy OKOJIO gpyrolt. 
Tlostomy TBEpAble Tela COXpaHsAIOT CBOIO bopMy. 

HayHémM HarpepaTb TBEpAOe TeN0, HanpHMep wég. Cxo- 
PpOCcTb KOeO6aHHA MOJICKY/I IPH 3TOM 6yeT BO3pactaTn. Ha- 
CTYNHT MOMEHT, KOra CHJIbI IPUTSKeHUA MEX AY MOMeKyJIaMH 
He CMOrYT yepKHBaTb HX Ha MpexKHuX MecTax — «NmpyxKun- 
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Ku noppytca». MowekyIbl HaYHYT MepeMeLlaTbca, Kak Obl KO- 
neOACh H CKOJIb3A OLHA OKOIO Apyrol. OfHako Np 9TOM 
OHH He OyAyT yAaJlATbcA Apyr OT Apyra, MOITOMY OObEM, 3a- 
HHMa@eMbIli BelIeCTBOM, MOUTH He H3MeHHTCHA. Ho BelllecTBo, 
MOJIeKYJIbl KOTOpOrO MOFyT MepeMellaTEca, yrKe He CMOAKECT 
COXPaHATL CBOIO POPMY —OHO CTAHOBHTCHA KHAKHM, TEKYAHM. 
Jléq TaeT, Npespalliancb B BOLY. 

Eccld MpososKaTbh HarpeBaHie, TO HaCTYMHT MOMCHT, KO- 
nila CKOPOCTb JBHXKEHHA MOJIeKYJI BO3PacTeT HACTOJIbKO, UTO 
OHH CMOFYT MpeoOsOuleTh CHJIbI, YLePIKHBAIOULHe HX APYT OKO-TO 
apyra, OTAe1bHbIe MOTEKY.IbI HAYHYT OTPbIBATbCA OT NOBEPX- 
HOCTH 2KHAKOCTH H yleTaTb mpoub. ACiAKOCTb — Boa — 
HauHéT MpeppalllaTpcA B ras — BOAAHOH Nap. 

[a3 He cnoco6eH COXpallsifb HH CBOIO (OPMY, HH cBolt 
OObEM, TAK KaK MO.IEKY/Ibl eCrO ABHAKYTCH CcBOOOMHO H MOryT 
yaaTbent Ha OOble paccTOAHHA Apyl OT Apyra. 

JipwoKenHemM MO.TeKy.1 OObacHHeTCH PAD pa3sHoo6pa3Heli- 
WIHX SBSIeHHH. 

Hanpumep, AaBlene, OKa3bIBaeMOe Ta30M HA CTCHKH CO- 
cya, B KOTOPDIIi Ol 3aKJIONCH, OObACHAETCA YAApaMH O CTCH- 
KH OBICTPO JLBUXKYLUAXCA MOsIeKy (3TO OODACHeHMe MpHHal- 
aeaut JiomonocoBy). YBeJIHYHBaH KOJIHYCCTBO fa3a B COCYAE, 
Mbl YBCIHYHBACM YHC/O yapAIOWLAHXCA B CTCHKY MO.1eKY.1, TO 
eCTb YBCIHYHBAeM MaBsIeHHe. ITO Mbl Hari HO BHAHM, Ha- 
MIpuMep, MIpH HakayMBaHHH BO3AYXOM aBTOMOOHJIbBHOH UWIHHDbI. 

Tlapsenne ra3a MOXKHO YBeIHYHTb HW ApyruM MyTeM — No- 
BbILMAA CKOPOCTb MOJI€KYW1, a 3HAYHT, H CH.TY HX yHapa O CTCH- 
KH, Jaa sToro ra3 HyKHO HarpeTb. TakHM MNyTeM, 3a CuCT 
cropaHisa 6eH3HHa HW MpOnCXOAALero Np 3STOM pasorpeBaHuA 
ra3a MOocTHraeTcA BbICOKOe AaBJICHHe B WHJIMHApax aBTOMO- 
OHAIDHOrO ABHPATeIA. 

KakoBa BeJIHYHHa MOJIEKY.1? 

Tp o6btgHbIx yc.1oBuAx (Temnepatype O° LlebcHa HW HOp- 
MAQJIDHOM LaB.IeHHH) B KaXKOM KYOHYeCKOM MHJIIHMeTpe BOS- 
myxa cofep»kutca 26 870 000 000 000 000 Moueky.4. VI pce xe 
MOJICKYJIbl ABHKYTCA JOCTATOUHO CBOOOAHO, MpOXOAA MeK Ay 
ABYMA CTO.IKHOBCHHAMH HyTb, IpHMepHo B 200 pas mpesbliila- 
louLMli HX pa3Mepbl. UTOOb! Ue.THKOM 3aTl0.1IHHTb Ky OH4eCKHH 
MHJLIUMCTp TIpocTpaHctTBa, NoTpeOoBa.locb Obl elle B ThICHUH 
pa3 Oo/bie MOeKy.1. 

CTO MH.1L.IHOHOB MOJIeKY.I, YIOXKEHHDIX B PAA, OOpa3syloT 
Wenouky AIHHOH Bcero 2—3 CaHTHMeTpa, 

Tak MaJIbl MOJI€KY/JIbI. . 


6 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


2. ATOMBI 


Hapandy c H3MeHeHMAMH COCTOAHHA BellecTRa, KOTOpble 
MPOHCXOAAT MPH H3MeCHEHHAX ero TeMHMepaTYPbl, MbI NOBCe- 
AH€BHO CTaJIKHBaeMCA C rOpa3sAO Ooee COXKHBIMH Mpespa- 
ULCHHAMH, KOrAa MeHACTCA CAMOE BeELeCTBO — pa3pylialorca 
CTapble H OOpa3ylorcH HOBbIe MOJIeKyIbI. Tak, HanpuMep, 
AKCIC3O, HE 3aLWIHULEHHOe OT COMPHKOCHOBEHHA C BO3AYXOM, 


MOCTeNeHHO MpeBpalilaeTCA B HOBOe BeLLeECTBO — pxKaB- 
UHHY. 
Mevtbualilune YacTHubl — MOJIeKYJIbl poKaBYMHDI —— o6pa- 


3YIOTCH MYTCM COCAHHEHHA YACTHLL *Kee3a C YaCTHULAMH KHC- 
“opola -— raza, coepxalileroca B BOSAyXe. 

YacTHUbl, H3 KOTOPbIX CTpoATcH MOJI€KYJIbl, HAa3bIBaloTcH 
ATOMQMU. 

P>KaBYHHA — BeLIECTBO CAOICHOE, a *Kee30 KHCJIOpoA — 
BCULeCTBAa NPOCTole. 

IIpoctoe BelllecTBo He MOxKeT 6bITb MOJTYYeHO Coe MHHe- 
HH€M KaKHX-JIH60 APyrHx BelllecTB, TaK KaK COCTOHT H3 OZH- 
HaKOBbIX aTOMOB. C.1OxKHble Ke BeeCTBA MosMyualoTcA mpH 
COCAHHCHHH Pd3JIMYHbIX MPOCTbIX BeULeCTB, TO @CTb aATOMOB 
Pa3HbIx COpToB. CyilecTByIOT TakHe MOJIeKYWIbl, B KOTOPbIX CO- 
AepAKaTCA THICHYH ATOMOB. 

Mra, m060e mpoctoe BeullecTBO COCTOHT 43 OMHHAKOBDIX 
aTOMOB. OJIHAKO NOCTPOeHO OHO MOKeT 6bITb NO-pa3HOMy. 
Y MHOPHX IIpOcTbIx BelllecTB — ra30B KHCOpona, a30Ta, BO- 
Aopowa H ApyrHx — aTOMb! COCAMHAIOTCA MO 2Ba B MOVJICKY.IBI. 

TBEPAbIX MPOCTbIX BeLLECTBAX ATOMbI He PPpynNMHpywrcs B 
MOJIEKYJIbI, HO 3aTO pacnO/laraloTca B cTporom nopagake. Uu- 
TEPe€CHO TO, YTO OHM WH Te Ke aTOMbI, pacMosarascbh no-pa3- 
HOMY, OOpa3ytoT BellecTBa C COBePLICHHO pa3/IH4YHbIMH CBOII- 
CTBAMH. Tak, HallpHMep, MArKHii rpacbuT, 43 KOTOpOro eNalOT 
CepACUHHKH JIA Kapalijalueh, H O4YeHb TBEpPAbI AparoweH- 
HbIH KAMC€Hb AJIMa3 COCTOAT H3 OMMHAKOBbIX ATOMOB, HO pac- 
NOMOKCHHBIX Pa3/IHYHO (HX pacrosioxKeHve B OGOHX cyyanx 
MOKA3aHO CX€MATHYeCKH Ha puc. 1). 

Amma3 H rpadbur — pa3nbie mpocrpie BelleCcTBa, XOTA H 
COCTOAT H3 OAHHAKOBBIX aTOMOB. B jasbHelliem TakHe pa3- 
JIM4HA HAC HHTepecoBaTb He OyazyT. Ham 6yneT BarkeH TOKO 
COpT aTOMOB, H3 KOTOPOrO cocToHT BellecTBO. TlosTomy MBI 
OyeM TOBOPHTb He O NpocTom BelllecTBe (HazpuMep, rpadute 
WIM aJIMa3e), a O XUMUNECKOM 3AeMEeHTe (B LaHHOM cJlyyae 
yraepoge), ATOMbI KOTOpOrO MoryT O6pa30BbIBaTb pa3JIH4HbIe 
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mpocThle H, BMecTe C aTOMaMH APYFHX COPTOB, CJIOAHbIC BE- 
ILLeCTBA. 

Bce mpespauleHHa BetlecTBa, pH KOTOPbIX €TO MOTCKY- 
jbl TepecTpaHBaloTca — OHH paspywlaloTcsa, APYrHe CTPOAT- 
CH H3 ATOMOB PasPYlIlalOUlNXCA MO.TeKY-1, Ha3bIBalOTCA XKUMU- 
UCCKUMU NPCBPANLEHUAMU BellleCTBA. 






L} 
igh 79 0 70 a rill 
= "Mt MM Hf KOEI, 


Puc. {. PacnonoxKcuue aTOMOB yrnepola B aJiMa3e (CsleBa) H B rpadute 
(cipaba). CuHIbl, jlelicTBylOWHe Me@xKAY ATOMAMH, NOKa3aHbl YC/IOBHO 
py KHHKaMH 


Kakosbl pa3Mepbl H Bec aTOMOB? 

Arombl oucHb Masibl. JLHamMeTp BOAOPOAHOTO aTOMa PaBeH 
OAHO CTOMHAVIHOHHOH Boe cauTHMetpa. Apyrhe aToMbl M0 
CBOHM Ppa3MepaM He OTVIHUAIOTCA CHJIbHO OT BOAOPOAHOTO 
aToMa. 3aToO M10 BeCy Pa3JIHYHble ATOMbI OYeHb OTIHYAlOTCA 
mpyr oT apyra. Tak, HanpHMep, aTOM MeTaJIJia ypaHa MIpHMep- 
Ho B 236 pa3 Taxkeslee CaMoro JIérKoro aTOMa —~ aTOMa fa3a 
Bonopona. Ho u Bec TARKEeIO‘O aTOMa ypatla paBeH BCcero 
0,000 000 000 000 000 000 000 392 rpamma. 

B 9TOH 3amHcH MpovecTh MpHBeAeHHOe YHCJIO HEBOSMOKHO 
M faxke CPaBHHTb ero C APYrHM, B AccAT HIM CTO pas OOVIb- 
HM, HeyO6HO. TlosTomy AVIA OYeHb OOJIDUIMX H OUCHb MaJIbIX 
YHCET MOJIb3YIOTCA TAKOH 3allHCbio. 

Cro pasuo 10-10, uM fecaTb B KBadpatTe: 


100 = 10+ 10 = 10°, 


HJIH JleCATb BO BTOPOH CTeMeHH, 
Topica: 
1000 = 10-10-10= 10", 
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HJIM JeCHATb B TpeTbeH CTe€NeHH, H TaK Javlee, TAK YTO MHWVIVIN- 
apy 3aMHWeTCH KOPOTKO: 


1 000 000 000 = 10°, 


HJIH JeCATb B WeBATOH CTeNeHH, a CTO MHJIJIHAPAOB MHJVJIHap- 


NOB: 
100 000 000 000 000 000 000 = 10?°, 


HJIH JeCATb B ABAAWaTOH CTeneHH. 

OrpoMHble WHCJIa, He HMe@lOWMe CMelWaJIbHbIX Ha3BaHuii, 
He TOJIbKO JIerKO 3alHCbIBaIOTCA H MPOH3HOCATCA, HO H JerKO 
CpaBHHBaioTca. Cpa3y BHAHO, 4To 10% B cTO pa3 6oulbllle, 
yem 1079: 

TO S210? 0=, 


B TO BPeMA KaK ONpeeIHTb 3TO OTHOWeHHe, IATA Ha 
10 000 000 000 000 000 000 000 u 100 000 000 000 000 000 000 
He MpOCTO: HYKHO CYHTATb YHCIO HyeH (MIpAMO yKa3aHHblx 
B HOBOH 3anHcH). 

Mavible YHCJla 3aMHCbIBaloT Tak: 


(it a 
1000 103 


1 


I 
a BMECTO 7 nuwyr 10-°; 3Hak MHHyc o3Hauaet, uTo 103 


CTOHT He B YHCJINTeJIe, a B 3HAMeHAaTevIe ApoOu. SuHauut, 
0,001 — ona ThICHYHaNd — 4nTaeTcaA ene Tak: 107° , To ecTb 
JleCATb B MHHYyc TpeTbeli cTeneHH. 

TO4HO Tak Ke OAHa MHJWIMapaAnan: 


0,000 000 001 = 


———_—_———— = — = 10° 
1 000 000 000 109 


YHTAeTCA B HOBOH 3allMCH — JleCATb B MHHYC JeBATOH cTele- 
HH, H Tak Mavlee. 

B 3TouH 3anmucH, KOTOPOH MbI OyeM B aJIbHeHIWeM MOJIb- 
30BaTbCA, YHCJIO MOJIEKYJI B KYOHYeCKOM MHJWIHMeTpe BO3- 
AyXa 3anuietca Tak: 


26 870 000 000 000 000 = 2,687 - 101°, 


a Bec OJHOrO aTOMa ypaHa 
0,000 000 000 000 000 000 000 392 = 3,92:10-?? rpammMa. 


Eué 3ag0.ro JO Toro, Kak H3MepHJIH MaCCbl AaTOMOB 
(<B3BeCHJIH» HX), YYEHbIe CYMeVIH OMpeeJHTb, BO CKOJIbKO 
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pa3 OMHH aTOMb! THKeNee HIN lerue Apyrux. Tak, HanmpHMep, 
YCTAHOBHJIN, YTO ATOM KHC.1Oposa MpHMepHo B 16 paz TAKe- 
Jlee ATOMa BOMOPOMA, A ATOM A30TA THKETEeC ATOMA BOMOPOTa 
npumMepHo B 14 pa3. Luin yaoOcTBa cpaBlicHHaA Macc ATOMOB 
BBGJIH HOBYIO CAHHULY — ATOMNYIO0 COUHUYY MACCoL, PAaBHYIO 
I/ig Maccbl aTOMa KHCIOpona. B HOBbIX ATOMHDIX eAMHHILaX 
Bec CaMoro 1érKoro aTOMa — AaTOMA BOMOPOHA —— CTAHOBHTCA 
pasibim 1,00813, a camoro Taxéoro — ypaHa — 238,07. 





Puc. 2. Cxemataueckoe H306pamweHHe MOeKYI, OOpasyeMbix 

KHCOPO,1OM C Pa3AHUHbIMH 931eMeHTaMH. Pucylok moKa- 

3LIBaCT CXO.ICTBO XHMHUCCKHX CBOHCTB BOOPO1a, JIHTHA H 

HaTPHA H WX OTVIHUHeE OT Sepia HK MarHisl, CXOAHDbIX 
MexK1y coooH 


B Haul ANH Bec ATOMHOH eAHHHIUbI MACCbI (COKpaLleHHO 
aem) xopoulo u3MepeH. Bot 4eMy OH paBeH: 


1 aem = 1,66035-10~** rpamma. 


CKOJIbKO Ke ATOMOB Pa3JIH4HbIX COPTOB CYLULeCTByeT B MH- 
pe? Mithimu c1oBaMH, CKOJIbKO CYLLeCTBYeT Pa3/IH4HbIX XHMH- 
YeCKHX 2IeEMeHTOB? EcTb JIM Kakac-HHOydb CBA3b MesK]y Be- 
CaMH aTOMOB H HX XHMHYeCKHMH CBOHCTBaMH?P 

Ha 9TH BOMpOCbI OTBeTH BesINKHA pyccKHH yuéupih J[MurT- 
pHi Vpanopuy Mengeviees ellé BO BTOPOH MOJIOBHHE MpOUl- 
JlOrO Beka. 
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li3yyaa cBolcTBa XHMHYeECKHX 3JICMCHTOB H 3aBHCHMOCTb 
9THX CBOHCTB OT Beca aTOMOB, MenHyeseeB 3aMeTHJI, UTO M10 
Mepe YBCJIMYeHHA BeCa ATOMOB XHMHYeCKHe CBOHCTBA 3JIEMeH- 
TOB N€pHOAHYeCKH NOBTOPAOTCA. 

Tak, HaMpHMep, OYeHb MOXOXKH MO CBOHM CBOHCTBaM ra3 
BOMOPOA H MeTaJJIbl — JIMTHH, HATPHH, KaJIHH, pyOuUAHH, ue- 
3HH. Bec aTOMa BOAOPOA B ATOMHbDIX CAHHHWAaX MACCHI, O KO- 
TOPbIX Mbl TOBOPHJIM BbILUe, paBeH MpuMepHo |, wuTHA — 7, 
HaTpHaA — 23, KamHa — 39 un Tak gawee, ATOMbI 3THX 3/1@MeH- 
TOB MOryT 3aMeHATb APYF Apyra B JOObIX MOMeKYyJlax, KaK 
3TO MOKa3aHo Ha pue. 2. 

Tak Ke CXOKH Me@KILY 
co6ol 6epHvWIHi, MarHHit, 
KaJIbUHH WH HeKOTOpble Apy- 


] 
Bodopoa 
1008 
O6uHapyxkuB 9T0, Meux- 


rHe 3JI@MeHTBI. 
feleeB peli BbIMHCaTb 2 3 
Ha3BaHHA 3JICMCHTOB B TaO- fenua | Numuu 
auuy. Kaoxkaan KiletTKa Ta6- 400 6.94 

1" 


JIMILbI HMeJIa CBO HOMep. 
B kKaxkylo KleTKy yuéubili | ie 
NOMeCTH HO OAHOMY 923VIe- Keon =| Hampuu | Maenud 
MeHTy. [Ipu stom Meuaeuie- 20,18 5,00 24,32 
€B PaCNOJIOKH BCe H3BeCT- 


Hble B ero BpeMs XHMHYe- : : 

CKHe 3JIEMCHTbI TAK, UTO OHH uc. 3. Jlepbli BepxHHit yron Ta6- 
Hib! Menjeneespa. Bepxuue wndppi 

CHENOBATH APy? 34 APYTOM — oGosnauaioT aToMHblii HOMep, HAX- 

no Mepe BO3paCTaHHA aTOM- HHe — aTOMHBbIA Bec 


HbIX BeCOB, H TaK, 4YTOObI 
IJIEMCHTbI C OWH3KHMH XHMHYeECKUMH CBOHCTBAMH OKa3aJIHCb 
B OAHOM CTOMOUe Ta6.1uub!. TakuM o6pa30M, BOMOpOor Cc HOMe- 
pom I, auTHi — 3, natputi — 11 vu ap. coctaBHan omuH cTO.T- 
6eu Ta61HUbI. Bepuaauh — 4, Marnuni — 12, Kanbunit — 20 
H -pyrhe cocTaBHJIH cCwleMyIOulHH cTo6eu H Tak Jasiee 
(puc. 3). ItH wudpbl — HoMepa 9d.1eMeHTOB B Ta6vINe Meu- 
HeeeBa — MOJIYUHJIN Ha3BaHHe ATOMHOLX HOMEPOB. 
HlexoTopble KleTKH Ta6.1HIbl OKa3aJIHCb MYCTBIMH, Tak KaK 
SJIEMeHTbI C HYKHbIMH CBOHCTBAMH elué He ObIH OTKPDbITHI. 
BevlHKHH yYuCHbIit MpeqcKa3zaJl, KAKHMH JOJDKHbI ObITb 3TH HO- 
Bbl€ 3JIEMeHTbI H B KA@KHX COCAHHEHHAX HYMKHO HX HCKATb. 
HanbHentive OTKPbITHA XHMMUECKHX 9EMCHTOB NOATBEPAWIH 
MpaBHJIbHOCTb Mpeswcka3saHHH Mengeneepa. Dro 6pvi0 6ob- 
UIMM TOPKeCTBOM HayKH, 
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B TraO Aue OKA3a.10Ch OT ACHBOH K.TCTKH, 34HATOH BOAOPO- 
JOM, H MO MocwiIeAHeli, 3ANATOH YpaHoM, 92 KneTKH. Orciola 
Mensetecs 3aKJOUH., YTO BCerO MO ypaHa BKMOYHTCIbHO B 
HpHpOMe MOsUKHO CYWeCTBOBaTh 92 pasJIHYHbIX XHMHYCCKHX 
QS1CMCHTA. 

CylecTByIOT AH XICMCHTBI TAAKE.TCC ypaHa? O TOM, Kak 
YUCHLIC OTBETH.TH Ha STOT BOTIpOC, YATATeb y3HaeT, NPONTA 
ueTBCpTyio ruilaBy. IloKa yKaxKeM TObKO, YTO BIEMCHTbI C 
ATOMHBIM HOMepOM, 3HaUHTeIbHO 6omblinM 120, CylecTBO- 
bath He MOFYT. 


Taaeall 
CTPOEHHE ATOMOB 


B KAKHX Obl YCJOBHAX HH BO3HHKaJH OHH MOJCKYThE Hs 

JIPyrHX, BCerAa NO.TyYaeTCA BEILECTBO, MO.TCKY-IbI KOTO- 
poro MOCTpOeHbl H3 YeAOZO YNC.1a ATOMOR. Tak, HalpHMep, B 
34BUCHMUCTH OT ZocTyiMa BO3AYXa K FopsaALeMy yrlo NoOwyya- 
lOTCH MOACKY.IbI Pa3a, B COCTAB KOTOPBIX BXOMMT .THOO O/H 
aTOM yrvicpOAa H OAKH aTOM KHCIOpOja (OKMCb yrviepoa), 
160 OMMH ATOM yriecpowa H Ba aTOMa KHCMOpoda (yrie- 
Kucwtbii ra3). Ho Hukorfa He.1b3hA MOYYHTh MOJIeKYJI, B CO- 
CTaB KOTOPbIX BOIIé1 Obl aTOM yréiepoqa H MOJNTOpa aTOMa 
KUC.1Opola. 

[Tpu AroOolx XUMUMCCKUX NPCCPAULENUAX BEU{CCTB HU OOUH 
ATOM He ucue3aeT U He NpeGpalaeTcA GB ATOM Opyeoeo 3Ae- 
MCHTAQ. 

Bcé ato 3acTaBis.10 VUCHbIX LYMaTb, YTO ATOMbI — Hal- 
MCHbUIHe HeevIHMble YacTHbl CamMo Ha3BaHHe oTparxkalo 
9TY MbICJIb («aTOM> — rpCyccKoe COBO, O3HAaNalolllee B MC- 
pepone «HeseHMoe>). 

Onnako Ha caMoM gfevle 3TO He TAK. Oka3biBaeTCA, ATOM 
MOXKHO Pa3JIOKHTb Ha cule Ooee MeJIKHe WaCTHUbI, Ha HB MO- 
nekyJly ATOM H@ BXOAHT KaK HeH3MCHHad YacTHWa — BHCUI- 
Hie ero UaCTH BCergaa «MepecTpahBalotca». 


1. CoctaBiibre YacTH ATOMOB 


BeTpewaemes IH MbI B KH3HH C COCTABHBIMH YaCTAMH aTO- 
Mop? JLa, MbI MO.Ib3yeMca yCJlyraMH aTOMHbIX UacTHIL Ha 
KaxKJIOM wary. 

Uactuitb! ATOMOB, JIBHranCbh MO MeTaJLIMYeCKHM NPOBOAaM, 
NepegaloT SHEpriio, BLIPAOaTbIBAeMYIO Ha BICKTPOCTAHNHAX, 
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nO BC€M yrOJIKaM CTpaHbl; OHH pa30rpeBaloT TOHEHbKYIO CIH- 
PaJIbKy 3/JIEKTPHYeECKOH JIAMIIOUKH, 3aCTaBJIAA e€ APKO CBe- 
THTbCA, OHH IIPHBOAAT B JBHXKEHHE 3JIEKTPOMOTOPHI. 

JipyxKeHHe ATOMHDIX YaCTHIL B PaAHOsaMMax MO3BOMAeT Cc 
NOMOLMLbIO PaMHOBOJIH NepeMaBaTbh YeJIOBEYeCKY!O PeYb, MY3bI- 
KY H Jake H306pakKeHHe ABHOKYLWIMXCA TeJl Ha 6OOvIbUIHe pac- 
CTOAHHA. 

Haveraa c OfPOMHOH CKOpOcTbIO Ha MeTaJLNtYeCKyIO M0- 
BCPXHOCTh, ATOMHbIe YaCTHIUbI PO MalT PeHTTeHOBbI VJYYH, 
NOSBOJIHIOLUHE 3aMIAHYTb BHYTPb YevIOBeEYeCKOrFO OpraHH3Ma. 

QIEKTPOHHbI MHKPOCKON, JLaIOuLHl YBeJTHYcHHe B COTHH 
ThICAY Pa3, H TeJIEBH3HOHHbIe TPyYOKH, BOCNPOH3BOAALINe H30- 
OpaxkcHHA, NepewaBaeMble MO paqHO, — H 3eCbh OCHOBHAaA 
padota coBpepliaeTcH YacTHILaMH aToMoB. Be3 HX NOMOLIM 
HEBO3MOKHA paboTa 3aBOMOB-aBTOMATOB, CO3MaHHe KOTO- 
PbIX —— BaKHbI 9TAl Pa3BHTHA COBeETCKOH TeXHHKH. 

TpyAHo B Haulv AHH 
Ha3BaTb BCE MOMe3HbIe 
IIDHMC@HeHHA ATOMHDbIX 
yacTHIL. OTH aTOMHbIe 
YaCTHILbI ABJIAIOTCA IMCK: 
TNUYECKUMU Y4ACTUUAMU. 

OQ cBolicTBaX 93THX 
Me@JIbYaHIUHX YaCTHIL Be- 
ICC EE MP pactkaneM Puc. 4. 3apsxKeHHble WapHkH. Cesa 
celyac mompobuee. JMIA  qapuxn  sapaxenst — oHoHMénHeIMH, 
ITOPO HAMOMHHM KOPOTKO ciipaBa —- Pa3HOHMCHHbIMH 9J1eKTpHye- 
OCHOBHble CBezeHHaA 06 CKHMH 3apA.1aMH 
JIEKTPHY@CKHX 3apAwaX. 

CyulecTByeT 1Ba powa deKTpHuecTBa. OHH Ha3BaHbl NO- 
AOMUTCACHOIM Wo OTPUNATEAGHOIM IJIEKTPHYeCTBOM. DeKTPH- 
YCCKHE 3apAAbI] OMHHAKOBOFO POsa, KAK FOBOPAT, <OMHOHMCH- 
Hble> 3aPAAbl, OTTAJIKHBAIOTCA Apyr OT Apyra, «pa3HOHMeH- 
Hbleé> — TIputaruBalotca (puc. 4). 

EcJIH COC¢AHHHTb OAHHAKOBbIe KOJIHYECTBA Pa3HOHMEHHbIX 
3apAKOB, TO OHH MoracaT Apyr Apyra. Tevlo, KoTOpoMy 6biIH 
nepefanbl 06a 3apAta, OKaKeTCA He3apAKeHHbIM, WIH, Kak 
rOBOPAT, «<HeliTPpaJIbHbIM», KaK OyATO Ha HEM HHKAKOrO 3aps- 
a H He Ob\IO. | 

Cyibl, MCHCTBYIOWIHe Me@X*KAY WIEKTPHYECKHMH 3apAaMH, 
3ABHCAT OT PaCCTOHHHA M@KAY 3apATaMH, 3HaKa 3apAOB U 
OT HX BeJIHYHHbI. EcvId yBeJIMYHTb paccTOAHHe MexKAY 3apsA- 
MaMH, HaXOAAWWMMHCA Ha ABYX MaJICHbKHX IWapHKax, B Ba 
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pa3a, TO CHIb! YMCHbIMATCA B YeTbipe pasa, CCH YBeMH4HTb 
paccTOAHHe B TPH pa3a, TO CH1bl YMeHbUIaTCA B AeBATb pa3 
HT. A. 

OT BeHYHNbI 3€pAAOB CH1a, WeliCTBYIOULaA Me2K.y HHMH, 
3QBHCHT TaK, KaK 3TO MOKa3aHo Ha puc. 5. Ha Hem H306pa- 








Puc. 5, Cuela, AcHeTBylomlan Ha pa3.1HYHble 3apslbt 

M@KAY 3apAKeCHHDIMH MlacTHHKaMH. BenwuHHa mpa- 

BOrO, MOMOMUTEbHOrO 3aps1a B1BOe Oo.TbIIe cpejl- 

Hero.. BenHYHHa CHJbl MOKa3aHa YCJIOBHO HaTs2Ke- 
HHEM [IpyHHHbIX BeCOB 


*KeHbI WBe MrtacTHHKH. Bepxusaa 3apAKeHa MOMOMKUTE.IBHBIM 
QIEKTPHYeCTBOM, HHKHAA — TAKHM Ke KOJIHYeCTBOM OTPHIa- 
TeJIbHOrO diekKTpHYecTBa. Merk ay miacTHIHKaMH HaXxOAATcH 
INAPDUKH, OO1aMalollne 3apALAaMH Pa3AHGHON BeJIHUAHbI HW 3ia- 
ka. Ileppbi wapuK CJlepBa OOWlagaeT OTPHWaTeJIbHbIM 3apA- 
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OM, OH OTTAJIKHBaeTCA OT OMHOHMCHHO 3aps>KEHHOH HWKHeH 
NJlaCTHHKH H IIPHTSTHBaeTCA K BepXxHell. CpenqHuh o6amaer 
3aPAOM TaKOH Ke BeJIMYAHbI, HO MOJOKUTCbHbIM} BICKTPH- 
yeCKad CHJla THHeET ero BHH3. IIpaBol 3apaxeH Tome nNoOO- 
*KHTCJIbDHO, HO 3apAy ero MO BeJIHYHHe BABOe OO/IbUIe H CHA, 
encTBytolas Ha Hero, TO*Ke BABOe GoubUe. Cua, RelicTByI0- 
Uulad Ha 3apAKeHHble WIAPHKH, H306paxKeHa YCJIOBHO HAaTsIKe- 
HHeM MPYKHHHbIX BeCcoB. 

TIouemy Ke BO3HHKAIOT CHJIbI M@XKAY Te.1aMu, KOTOpHIe He 
CONPHKaCaloTca, Me@KAY KOTOPbIMH HET HHKAKHX HUTOUEK, 
TIPyYXKHHOK H T. f.? 

Moxer 6biTb, OHH AeHCTByIOT Apyr Ha Apyra 6e3 BeAKoro 
nepefaTunka JevCcTBHA, «Yepe3 nycToTy»? Her, gelicrBua Ha 
PpaccTOAHHH, Yepe3 NycTOTY, ObITb He MOXKET. 

MoxetT 6bITb, MelHicTBHe MeXKAY 3apAKeHHBIMH TevlaMuH Me- 
peqaetca yepe3 Bosayx? Her. Onbir B 6e3B032yWHOM mpo- 
CTpaHCTBe MpHBeNET K TEM KE CAMbIM pe3yJIbTAaTaM — 3apHAAbI 
TOUHO Tak Ke OYAYT MPHTATHBAaTbCA WIM OTTAJIKHBaTbCA. 

OG bACHeHHe COCTOHT B TOM, 4YTO MpocTpaHcTBO BOKpyr 3a- 
PAOB HE ABJIACTCH «MYCTbIM>: BOKPyr KarKMOrO 3apama cy- 
LieCTBYeT CBA3AHHOe C HUM JACKTPULECKOE NOAE. 

DarekTpuseckoe nose — OOUH U3 BUOOG MaTepuu, MpaBya, 
OYe€Hb OTJIMYAIOWHHCA OT MPHBbIYHOrO HaM BeLLeCcTBA. 

Ha puc. 4 npappili wapHk HaxOMHTCA B 3IeKTPHYeCKOM 
movie, CBA3AHHOM C JICBbIM WIapHKOM, HM HCIIbITbIBAeT CO CTO- 
POHbI STOFO NOWIA MeHcTBHe CHJIbI. TOUHO Tak 2Ke JeBbIi WapHK 
HCMbITbIBaeT MEHCTBHE CHJIbI CO CTOPOHbI d/IeKTPHYeCKOrO NO- 
Jif TpaBoro Wapuka. CreqoBaTesIbHO, CUAbL, KOTOPole BO3HU- 
KQHOT M@0COY 3APAIKeNHOLMU TeEAAMU, OONBANbL CBOUM NpOUc- 
XOMWOCHUCM MATEPUAAbBHOMY JACKTPUUECKOMY NOAIO, 3QHUMA- 
tOLWEMY NPOCTPQHCTGBO BOKPY2e ITUX BAPAHCHHOLX TEA. 

B mosceaHeBHOH >%KH3HH HaM MpHXOAMTCA ropa3yzo yale 
CTaJIKHBaTbCA He C HEMOABHXKHbIMH WICKTPHYeCKHMH 3apAsa- 
MH, a C TaK Ha3bIBaCMbIM IAEKTPUYECKUM TOKOM, TO CCTb C 3a- 
PAHaMH, ABHKYWLHMHCA 10 MeTaJWINUeCKHM MIpoBosaM. 

CyeaeM KOJIbUO H3 KYCKa MIPOBOVIOKH H MIPHCOeHHHM ero 
K OaTapelike OT KapMaHHoro cbouapuka (puc. 6). Ilo nposo- 
NOKe MOTEYET IEKTPHYECKHH TOK — MOTOK MHOKECTBA OTPH- 
WaTeIbHO 3apAKeHHbIX YacTHY. JlerKO MpoBepuTb, TO Mpo- 
BOJIOKa OCTAHETCA MPH STOM BICEKTPHYeCKH HeHTPaJIbHOH: 3a- 
PAXKeCHHbIH WIAapHK, Kya 6bl ero HH MOMeCTHJIH, oOcTaHeTCA 
HeNOABH KHIM. IIposonoKa ocTaHerca HefiTpasIbHOH, NOTOMY 
YTO KOJIMYECTBO OTPHUATeJIbHbIX 3a4DAQOB, COMepKalllHXca B 
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eé BeLeCTBe, HE H3MeCHHJIOCb —~ CKOJIbKO 3aps OB MoMakeT B 
Heé ¢ OMNOFO KOHWa, CTOIbKO 2Ke yiiaeT c Apyroro. Tak, KO- 
MHUeCTBO BOAbI B BOJONPOBOANOH TpyOe He MeHseTCH OT TOTO, 
JBIKeETCA BOA B Hell HeIH CTOHT. 

Ho ec. MLI NOMeCCTHM B UCHTpe KOIbuUa MarHHTHyto 
cTpeiky (cTpeky Kommaca), TO OOMapy2xKHM YAHBITeIbHOe 
sipcienHc. Tloka Mo MpoBosoke TOK He TeYCT, KOHILbI CTpeJIKH 
HalpaB.leHbl OAHU Ha ceBep, Apyroli Ha tor. Ho Bor Mo Mpo- 
BO.1OKe IyUleH TOK. 
Ctpeika  epHetTca 4, 
YVTb NOKOMCOaBIUHCh, 
MOBepHeTCA BAOTb OCH 
KOJIbIa, KaK 93TO MOKa- 
3aHO Ha PHCYHKe. 

ByieM MOBOpauuBaTb 
KOJbuO. Crpeika 6yeT 
MOBOPayHBaTbCA BMeECTe 
C HHM, KaK IIPHBA3aHHan. 
Viona, eucTBHTeJIbHO, 
<MIPHBA3aHa» MaPriHTHbl- 
MH CHaMH, JI@HCTBYIO- 
HMH Me@xKAY 91eKTPH- 
yYeCKHM TOKOM H MaQrHHT- 
HOH CTPeCIKOH. ITO mpo- 
et Wie HCXOJIHT TOTOMY, 4YTO 
a ee JACKTPUYeCKUL TOK CO- 

30aeéT 6eoKpye cedsA Bb 

Puc. 6. Jleiietaue saektpaueckoro toxa — POCTPQHCTEC MATE Pu- 

Ha MAPHHTHyloO CTpeaKy H HeCNO,BHKHDIH  GAGHOC MQeHUTHOE NONE. 

3apAA MaruutuHoe nove, CBH3aH- 

HOe C TOKOM, OKa3bIBaeT 

cpoé jelicTBHeC Ha MArHHTHY!O CTpeJIKy, «MOrpyXeHHYlO» B 
9TO MarHHTHoe Move. 

VUnorga MarduTuoe Mole MOKHO MO.TYYHTb H 6€3 HCTOUHH- 
Ka ToKa. Tak, HanpHMep, CaMa MarHHTHad CTpesiKa co3qaeT 
MariutTHoe move. B qelicTBHTCJIbHOCTH H 9TO MarHHTHoe No.Te 
HOpOKAaeTCH TOKAMH, KOTOPbIX MbI TOJIbKO He 3aMcCuaeM, B 
CaMOM BelllecTBe llaMarHHyeHHoro *WKeJle3a BCe BpeMA TeKYT 
KpyroBble TOKH, KOTOPbie HM CO3MaloT MArHHTHOe T0.1e, OKPyKa- 
loulee MarHut. 

Mrak, c 3IeKTPHYeCKHMH 3apAaaMU CBA3AHO OKpyxKalonsee 





HX IIEKTPHYECKOE MO.7Te, € IJIEKTPHYeCKHMH TOKaMH — MdI- 
HHTHOe HOT. 
16 
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Jina fanbuefiero HaM OY@Hb BarxKHO 3HAaTb, KaK elicr- 
ByeT MarHHTHOe MOve Ha WIEKTPHYeCKHe 3ap ATH. 

MarHutTHoe move jelcTByeT Ha MarHHTHy!O CTpevIKy, HO 
He melicTByeT Ha 3apa2KeHHbIii WapHK, ecm 9TOT ilapHk 
HemlomBHxKeH. Ec. 2Ke 38PAXKCHHDIN WaApHK ABHAKETCA B Mal™ 
HHTHOM Move, TO Ha Hero OyAYT MeEHCTBOBATD CHIBI. Ha puc. 7 
noka3aHo, Kak JelHcTByeT MarHuTioe MOC Ha JIBUXKYULHeca 
3apALbl pasHbIX 3HakOB. JapsA- 
bl, JBHXKyULMecA MexKAy M0- 
JuOCaMH MarHuToOB, OTKJIO- 
uaroTcad. [lomoxKHTeJIbHbIe 3a- 
pAAbl OTKIOHAITCA B OHY 
CTOPOHY, OTPHWaTeJIbHbIe -— B 
npyryio. Wpu asToM ckKoOpoctb 
3apAJLOB He MeHHeTCA, Me€- 
HAeTCH TObKO HalipaBJleHHe 
HX JBHKeCHHA. OTKIOHEHHEe 3a- 
PAOB B MarHHTHOM 110.1e TeM 
6oblle, YM MeHbIIe CKO- 
PpOcTb 3apsOB H YeM MECHDbIC 
HX Macca. 

STHX KPaTKHX cBeAeHHH 06 
gjleKTpHuecTBe HaM focTaTOu- 


HO MA Toro, YTOOb! Pa3s0- pie 7, Jhelictaue MarHuTHOrO 


OpaTbean B AaJIbHeHIICM. How MexGLY MovocaMH MarHi- 
TOB Ha JIBHXKYyLIHecd 3apatbl H 
MarHHTHyio cTpeKy. IlytH 3aps- 
*KENbIX YACTHIL M@KAy Novoca- 
MH MAfHHTOB HOKa3aHbl JIMHBAMH 





2. InekTpou 


Mbt yHOMHHaJH yrKe O 4a- 
CTHUaX ATOMOB, JIBHAKYLLHXCA 
lO MpOBOAAM, BITYTPH PaAWOaMI, PCHTPeHOBCKHX Tpy6ok H 
MHOPHX Apyrux NpH6opos. OTH YacTHUbl, MOTYYHBUIKe Ha3Ba- 
HHe JACKTPOHOG, ABAAIOTCA MeJIbYaHIHMN MaTepHaJIbHbIMH 
YACTHILAMH, O6MAMAlOlWHMH OTPHWaTeJIbHbIMH 3JIeEKTPHYCCKH- 
MH 3apxaAyaMH. 

B ornmuyne oT aTOMOB XHMHYeCKHX QJICMECHTOB 3/ICKTPOH 
aBAISeTCA JAeEMeNTAPHON uacTUUuell. ITO 3HA4HT, YTO 2IEKTPOH 
Ha UaCTH He MesIHTCA, H He H3BeCTHbI ABJICHHA, B KOTOPBIX 
IpHHHMaJM Obl yYacTHe NOMOBHHKH HJM YETBEpTYMIKH QWICK- 
TpoHa. 

Bce 3JI@KTPOHLI COBepWIeHHO OMHAKOBbI He3aBHCHMO 
OT TOrO, KaKOMy aTOMY OHH UpHHadiekKad WIH NPHHal- 
JleKar. 
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Macca 21ekTpoHa B 1837,6 pa3a MeHbIue MaccbI viergal- 
wero (BO,OpomHoro) aToma H paBHa 9,1066- 10~-"* rpamma. 

ODNEKTPHYeCKHH 3apAy OANOrO WIeKTPOHA Tak?Ke UPe3Bbl- 
yaHHo Maul. Uepe3 HHTb ropAuleH ABAAWATUBATTHOH 7aMMNOUKH 
(TIpH TOpOACKOM HalIpa7KeHHH B CeTH) Ka2KAyIO CeKYHAY Mpo- 
XOJHT MHJIHapA MH.WIHapdOB 2XICKTPOHOB; BCe OHH BeCHT 
Melee OJHOH MHJ.IHapAHOH OM TpaMMa. 

HeBovIbHO HanpallIHBaeTCA BONPOC, Kak ObLIH ONpeeJIeHbI 
C TAKOH TOUHOCTLIO 3ApAA WH Macca WIeKTpOHa? 

UrTo6bl W3MepHTb 3apAs, WH MACCY XICKTPOHA, HYKHO Tpexk- 
fe pcero MO1Y4HTb CBOOOMHbIe, HE CBASAHHbIe C BCLILCCTBOM 
QJICKTPOHBI. Jia 3TOro =cylulecTByeT MHOKeCTBO cmocobos. 
QeKTPOUbl  BbIPbIBa- 
IOTCH Kak H3 TBepAOFO 
peulecTBa, TaK H H3 
MOJI@KYJI H ATOMOB Ira- 
3a TIPH CHJIbHOM Ha- 
rpeBaHHH, B HeKOTO- 
PbIX CJ1Ly4YaAX TIpH oc- 
BeUICHHH CBeTOM, B 
OcOOeHHOCTH HeBHAH- 
Puc. 8. Cxematuueckoe u306paxenne npn.  MbIMH YJlbTpaHo.te- 
Oopa (H306paxeH B pa3pe3e) Ana onpe- TOBbIMH JIYYaMH AH, 


AeeHHA 3apaAta anekTpona. Pa3mep ka-  eylé JIYULIe, PeHTTeHO- 
NeAbKH MK ly TWACTHHKAMH CHAbIO YBETM- — piimy  lyuaMH. Oco- 
ueH. bean ctTpenka -~ 9d/leKTpHueckas 
Clula, THHYlat 3apsl Kaneatbkn peepx, OCHHO JIerKO MO2KHO 

yepHan CTpeKa CHJla TAKeCTH BbIPbIBATb 3JICKTPOHb! 


H3 MCTa.JWIOB, B KOTO- 
PbIX OHH CBOOOAHO NepeMeulaioTcaA (B 9TOM OTIH4He MeTA.I- 
JIOB OT H€MPOBOAHHKOB — H30J1IATOPOB, B KOTOPbIX 3IEKTPOHbI 
«KPCIKO CBA3AHbI»>). 

Mtrak, Mbt UMeeM cCBOOOZHbIe YVJICKTPOHbI. MorkHo JA 
HeEMOCcpeACTBeEHHO Ha BeCaX B3BECHTb OHH 3JIeKTPOH? QOue- 
BHAHO, 3TO HEBO3MOXKHO, OH CJIMUIKOM Maw. Ho oka3aJlocb 
BO3MOXKHbIM ONPeCACIHTh 3apA WICKTPOHA, a 34TCM KOCBeH- 
HbIM MYT€M HaHTH H ero Maccy. 

IIpeactappTe ce6e KpolleyHylo KaleJIbKy MacJla, MeMJIeH- 
HO Maaroulylo M@EXKAY JBYMA MeTaJJIM4eCKHMH [JlacCTHHKaMH 
NOM MeHCcTBHeM CHJIbI TaAxKecTH (pyc. 8). Co3manuM Ha Ka- 
nNebke XIeKTPHYecKHH 3apsia. Torqa mamenHe KallevibKu 
MOXKHO OyfeT MPHOCTAHOBUTb, 3€PHANB MWIaCTHHKH, MeKILy 
KOTOPbIMH ABWKeTCH KalleJIbKa, TaK, YTOObI BEPXHAA M1acTHH- 
Ka NpHTAPHBala 3apsAy, KalevIbKH, @ HHKHAA OTTAJIKUBAA 
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ero. KanejbKa OCTAaHOBHTCHA, eCJIM 9/IeKTpH¥ecKaA cH1a, 
TAHYLaA BBepX 3apA KaMeJIbKH, OKA2KETCA B TOUHOCTH paB- 
HOH CHle TAXKECTH, KOTOPad THHCT KaleJIbKy BHHS. 

Takum 06pa30M, Mbl CMOMKEM OMpeeJIUTb ACHCTBYIOULYIO 
Ha Kalle@JIbKy 93JIEKTPHYCCKYIO CHJIY, a 3HaAY4HT, H e€ 3apAd; 
HeEOOXOMMO TOJIbKO TOYHO 3HaTb CHJIY TAXKECTH, MeHCTBYIO- 
IlyiO Ha KalleIbKy, a JIA 3TOTO HYKHO 3HaTb e€ MACCY. 
Maccy KaneJIbKH yavl0Cb ONPeAeJIATb, OllpeseJIMB CKOPOCTb 
eé cBoGomHoro MaseHua (6e3 WeHCTBHA 2/IeEKTPHYeCKHX CH): 
yuemM TAKEeee KalleJIbKa, TeM OpicTpee MaaeT OHA, Mpeosoue- 
Baw COMNPOTHBJeHHe BOSAYXa. 

2ITuM cnoco6om Obl onpeleeH 3apxA WICKTPOHA. 

Onbit nposoguaca Tak. IlymbBepu3aTop, pacit0.10%*KeHHbIH 
Haj, WwaCTHHKaMH, paciibliasl HeMHOrO MacJia. HykHo Obl10 
nNowOKMLaTb, MOKa Kakasn-1H60 H3 KaneleK MaCJla He MoMmayeT 
MexKAY MWacTHHKaMH Yepe3 KpOwleyHOe, CNelWapHO AVIA 
9TOTO CielaHHoe OTBepcTHe B BepxHeli miactHHKe. IIpu 
TIOMOLIH CHelWaJIbHOrO MHKPOCKONa OYeHb TOYHO onpeweA- 
aCb CKOPOCTbh MaweHHsA KaneIbKH. [locule sToro Ha KOpOTKOe 
BPCMA 34.XKHrallacb PCHTTeHOBCKaA Jamia. PeHTreHOBbl JIy4H, 
MNpOXOAA M@XKAY M1acTHHKaMH, BbIPbIBaJIH H3 MOJIeKyJI BO3IYy- 
Xa MHOMKECTBO 2IEKTPOHOB. OueHb CKOPO OHH HIM HECKOJIbKO 
XI@KTPOHOB HIM NOJIOXKUTCJIbHO 3a4PAXRKCHHHIX MOVJIeKyJI Oce- 
alo Ha KaleJbKy, KOTOPad mpHoOpetaa HeOOXOAHMBIN 3a- 
pal. SaTem MiacTHHKaM CoOoOMlaJICA 3apAy TaKOM BeJIHUHHbI, 
yTOOb! KaNeIbKa NOBHCJIa HENOABHKHO. 

OnpeaeHB HaHMeHbIIA H3 3a4pAQOB, KOTOPbIH MOLla He- 
CTH KalleJIbKa, HallJIH 3apaA OAHOrO dIeKTpoHa. Bce apyrue 
NOJYYHBUIHeCH 3apAdb! OblIM 6O/IbuIe HalJCHHOrO HaHMeHb- 
wero B 2Ba, B TPH, B YeTbIpe H B OovIbuee We 10 e YHCIO pas, 
YTO COOTBETCTBOBAIO ABYM, TPeM, YeTHIPEM H OoIee B/ICKTPO- 
HaM, OCe€BILUHM Ha Kanlebky. I]pu no.ioxKHTeIbHOM 3apsAme 
KalleJIbKH 3TO OTBEUaJIO OMHOMY, ABYM, TP€M H T. A. IEKTPO- 
HaM, COPBaHHbIM C KalleJIbKU. 

Tenepb HYy2KHO ONpeAeJIMTb MaCCy 2/ICKTPOHA, He B3BeIH- 
Bas ero. 

Jl1a Toro uToObl NOHATD cnocoO onpeweeHHA Maccbl 
9JIeKTPOHA, PACCMOTPHM BO3MOMKHY!IO KOHCTPYKUHIO BeAVJIKH. 
Ha pune. 9 mpuBemeHo e€ cxemaTHYeckoe H3060paxenHe. V3 
WleIH MomaloT cBepxy 3epHa. Ciaepa HampaBo AyeT BeTep, 
CO3MaBaeMbIii CMeLHaJIbHbIM BeHTHJIATOPOM. Kak OTKJIOHATCA 
TAKEIbIC 36pHa wu serKHe, MycTble? EcH 3€pHa MMelOT 
OMHHAaKOBy!lO (OpMy, TO H CHa, C KOTOPOH OyneT MelcTBO- 
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BaTb Ha HHX BeTep, OMHHAKOBA. Ho Taxkénoe, MomHo0e 3epHo 
OTK-IOHHTCH MeHbulle, Yem .1érKoe, myctoe. IIpu xxewaHHH 
MOPKHO PpaCC4HTaTb, KaK 3a4BHCHT OTKJIOHeCHHe 3cpla OT ero 
MACCBbI, CCTH OTK-IOHAIOULHe HX CILIbI (CHJIa BeTpa) ofuila- 
KOBbl, H 10 OTKIOHCHHIO HaliTH Maccy 3cpHa. 

Touno Tak 2Ke ONpeseiseTcA H Macca 31eKTpoHa. CHJy 
BeETPaA 3AMeHACT BIEKTPHYeCKAA CHa. 


@ |Awenoe zepHa 


JUG 
Ys 2 0 8G9G O /leexue 3xepna 


Bexmunamop 
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ont 


i 
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Puc. 9. Bo3moxubifi croco6 pa3ieieHHa THKCbIX MH JIGrKuX 3eper 


Sra cua, AclicrByloulad Ha 2X1eKTPOH, MmposeTaloulHit 
M@2KALY 34PHAKCHHDIMH [LTaCTHHKaMH, H3BeCTHAa, TAK Kak H3- 
BecTeH ero 3apaa (puc. 10). OrKoHenHe OT NPAMO.INNCHHOrO 
NyTH MOA MelicTBHeEM 31CKTPHYeCKOH CHL! OyteT TeM 60.1b- 
le, UeM MeHbliie Macca 31eKTpona. Moxiio NMOACUHTAaTb, KaK 
3aBHCHT OTKJOHeHHe 3X ICKTpOHa OT ero Maccbl. li3mMepHB 3TO 
OTKIOHCHHe, Ha OMbITe BHIYHC.IMIOT (11 MpHTOM O4eHb TOUHO) 
Maccy auleKTpola. BeHuHHy OTKJIOHCHHA 21CKTPOHOB M3Me- 
paiOT, MOCTABHB Ha HX MYTH CTCK.IAHHYIO MaCTHHKY, MOKDPbI- 
TYIO C@PHHCTHIM UMHKOM, H.IH OOBIMHYIO (POTOIMACTHHKY, Kak 
9TO NMOKa3aHO Ha pHe. 10. 

CepuHucrblli WHHK CBeTHTCH OT YAPOB 3aPAPKEHHLIX Ya- 
CTHIL, a Ha OTOMMACTHHKY 3aps2xKCHHbIe YACTHUbI LeHCTBY!OT 
TaK Ke, Kak u wIyaH cBeta. Mbl BHAHM NO MaJIeHbKOM CBeTSA- 
ulelica TOUKe Ha 9Kpanie (HAH YepHOH ToUKe Ha (hoToma- 
CTHHKe), KaK OTKOHHIMCb YaCTHIbI, H MO OTKJOHCHHIO BbI- 
YHCJIAGM HX Maccy. 
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Ha caMom gesie mpHOop, KOHCYHO, OKa3bilBaeTcA TOpa3Ao 
6onee COMKHbIM, YeM H306paxKeHHbIM Ha PHCYHKe, Tak Kak 
M@EXKTY 3apA2KeHHbIMH [1aCTHHKAMH OJIKHbI MpPOeTaTb 
QJIEKTPOHbI OMHHAKOBO! WH MpHTOM XOpOIO H3BeCTHOH CKOpO- 
ctu. OT6op 37CKTPOHOB HYKHOH CKOpOCTH MlocTHraeTcA NpH- 
MCHCHHeEM H 3JICKTPHYeCCKHX, H MAPHHTHbIX MOJIel, HO MbI He 
OyHeM OCTaHaBJIMBaTbCA Ha OMHCaHHH 3TOH CJIOXKHOH YacTH 
npu6opa. 

Onpeferus Maccy 31e€KTpOHa, MbI yOexKTaeMCA B TOM, YTO 
9TH M@IbYaliLIHe OTPHILaTeIbHO 3aps2xKeHHble YaCTHILbI OO1a- 
jlatoT Maccoll, BO MHOTO pa3 MCHbLUel Maccbl mro6oro aTOMa. 






Pe — ann e mn KOH 


oma eae eben om we oe eS ee ee we ee 
— 
— 
ba — 





Benuyuna 
OMAAQHEHUAR 
oneKMpana 


Puc. 10. OTkKnoHeHnve seTAUIeTO DdJleKTpUla MO. DeHCTBHEM 9JIeKT- 
PHYECKHX CHM MO3BOAAeT ONPeTeHTb MaCCy 3IeKTPOHAa, CCIM H3- 
BecTilbl CrO CKOPOCTb H AeHCTBYIOWaA Ha Hero CHa 


Kpome Toro, Macca 9.1eKTpoHa Bo3pacTaeT C yBeAMYCHHeM 
ero ckopoctu. BospacTaHHe 3TO CTaHOBHTCA 3aMeTHbIM NpH 
O6ObIIHX CKOPOCTAHX — OT AECHTKOB TbICAY KJIOMETPOB B 
cexyHay. Maccoli B 9,1066- 10-** rpamma o61alaloT Hello- 
JIBYXKHbIe QICKTPOHbI. DTO Tak Ha3blBaeMaA «MaCCa NOKUA» 
QJleKTPOHa. 


3. «ATOMHAA apTHAepHa» 


Tenepb MbI MOXKEM MOMbITAaThCA MpCACTABHTb ce6e, KaK 
nocTpoeH atom. Ileppad «MOfeIb» aTOMa, MPeMTOKeHHAA 
aurauiickum cbu3uKkom J]. J. Tomconom, Bbiriadea Tak. 
ATOM lIpeACTaBJIAJICA B BUMe NOJOKUTETbHO 3aPAKEHHOH Ka- 
eIbKH BeulecTBa B PopmMe wapHka. BuyTpu 3TOHK KalleJIbKH 
«IABalOT» 2JICKTPOHbI. OTPHWATeJIbHBIM 3apAA BICKTPOHOB B 
TOUHOCTH PaBeH MO BeJIHYHHE MOAOVKUTeIbHOMY 3apAay IWa- 
puka, Tak 4TO aTOM B LeJIOM HeHTpavieH (eCIH TOJIbKO OH 
lO KAKHM-JIH60 MpHUHHaM He JIMLKJICA OAHOFO WJIH HECKOUJIb- 
KHX 3JIGEKTPOHOB). 

Sto 6bwia oranka, TpeSopaBiaa mpopepKu. Ho kak 93TO 
MOOKHO ObIIO CHelaTb? KakuM HHCTpyM€HTOM «MpoulynaTb» 
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BHyTpeHHee cTpoeHHe aToMa? Beyb Bce TONYAaHIMe HMHCTPy- 
MCHTbI, KOTOPbIMH TIOJIb3y!OTCA yueHble, CAMH COCTOAT H3 MHO- 
2KECTBa ATOMOB. 

Ha MOMOLULb NIpHUWIH CaMH aTOMHBI. 

B KoHIle MpOwmoro Beka B pe3yJlbTaTe paOoT MHOFHX cpu- 
3HKOB, B oco6eHHOcTH Bexkepeas, Mapuu CxaogoscKoli-Kio- 
pu H eé mya TIbepa Kiop, Obl0 OTKPbITO 3aMeuaTeJIbHOe 
ABJICHHC, MOVYHBUIee HasBaHHe paduoaxruexoctu. Bio 
YCTAHOBeHO, YTO HeKOTOPble TAKEIbIe ATOMBI, HalIpHMep, 

aTOMbI XHMHUeECKHX 3JIEMeCHTOB 


famma- ypaHa, TOPHA, a OCOOeHHO CHJIbHO 

ugny venue ATOMbI XHMHYCCKHX 93ICEMeHTOB 

{  Ansba- — padua HW NOAOHUA, OTKPbITHIX K10- 

ee e1acmuue pp («MOJIOHHi> —- B YeCTb POAH- 
Hbt Mapnu Kiopu — [lovpiin), 


yacmuuol , 
ee : BLIOPACbIBalOT H3 CBOHX Hep 
oco6ple wyuu. Korga yacuble mpo- 
MYCTHJIH TOHKHH MYYOK 3THX Jy- 
yell M@XKAY MoOsNOCaMH OOJIbINHX 
MarHHTOB, My4OK pa3sqeJHJcs: 
ONHa efrO YaCTb OTKJIOHHIACb B 
OMHY CTOPOHY, ApyraA — B Apy- 
rylo, a YacTb He OTKJOHHJ1acb 
copcem (pue. 11). 

Untatesb, BCIOMHHB, Kak 
meficTByeT MAarHHTHOe MO/lIe Ha 
UBHOKYWIMeCA 3apAbl, MOKeT 
Puc. 11. Vissyyenne panna CaM COOOpa3HTb, B YCM 3feCb Me- 
n0 sefictauem MaruuTHpx J10. M3ayyenve pada COCTOHT H3 

Ciel NOJIOXKHTEJIBHO 3aPA2XKEHHbIX d- 

CTHU,  MOJIYYHBIUIHX  Ha3BaHHe 

aAo(pa-aacTuy (Ha PHCYHKe OHH OTKJIOHAIOTCA BIIpaBo), OT- 

PHUATeJIbHO 3apAKeHHbIX OeTa-vacTUY (OTKJIOHAIOTCA B.1eBO) 

H H3JIYYeHHA, He HeCyllero HUKAKOrO 3apsga H, KaK 3TO ObLIO 

BbIABJICHO MO3AHee, MO cBoOeH MpHpose NomMOOHOrO BHAHMOMY 

cBeTy (M@rHHTHbIMH CHJIAaMH He OTKJIOHACTCA); OHO NOMYYH.TO 
Ha3BAHHe 2@AMMQ-UZAYY4EHUL. 

Muoro Tpyaa 3aTpaTHIH YUCHbIe, BbIACHAA CBONCTBA aJIb- 
tba-, GeTa- WH FaMMA-H3.1yUeHHH. V1 Bot uToO ObIIO YCTAHOBJICHO 
cynpyramu Kiopu u Pesepdopazom. 

Aapia-slyuu — 3TO NOTOK BbIOpacbiBaeMbIX PaHOaKTHB- 
HbIM 3JIEMCHTOM AaTOMOB XHMMY¥eCKOrO 3.1IeMeHTa eJIHA, J1M- 
(IGHHbIX ZByxX 9JleKTpoHos. JLpyrHMH CJIOBaMH, aJib(pa-yacTH- 
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Wa eCTb aTOM reJHA, O6aqalouIMH NOMOMKUTEbHBIM 3apA- 
WOM, paBHbIM MO BeMYHHe (HO He MO 3HaKy) ABYM 3apaqaM 
anekTpoHa. Bce BblleTaoulHe H3 OAHHAKOBbIX AaTOMOB aVIb- 
(ba-YacCTHUbl HMCIOT B TOUHOCTH OAHY H Ty 2Ke CKOPOCTD. J\as 
pa3HbIX ATOMOB 3Ta CKOPOCTh KOJIeONeTCA B Mpefe/ax OT 10 
no 20 ThICAY KHJIOMeTPOB B CeKYyHAy. 

Bera-YacTHUbl OKa3a/IHCb OObIMHBIMH 3JICKTPOHaMH. CKO- 
pocTH HX pa3/MuHbl. Boapiiad YacTb HX OKa3a/aCb OO1aalo- 
eli CKOpOCTAMH, elle OO/IbIIHMH, YeEM CKOPOCTH aJib(a-da- 
cruu. Hexotopbie 43 HAX JOCTHTaloT CKOpOcTeH, OJIM3KHX K 
CKOpocTH cBeTa (CKOpocTb cBeTa — 300 TbICAY KHJIOMETPOB B 
cekyHay). OnHako 9HeprHa GeTa-4aCTHIL MeHbIUe SHeprHH 
ajib(a-uacTHU, TaK KaK HX MacCa TIPHMePpHO B 7300 pas 
MeHbLUe MaCCbI aJIb(ba-yacTuu. Kpome Toro, B OTJIH4He OT 
aJib(pa-YacTHM, BbIvIeTad H3 OMMHAKOBbIX aTOMOB, OeTa-4aCcTH- 
lbl O6slaqatwoT CaMbIMH pa3HbIMH CKOPOCTAMH. 

3amMeTHM TYT Ke, 4TO abiba-, GeTa- H ramMMa-dacTHIUbI 
He BbIOpacbiBaloTCA aTOMOM cpa3y. OHH BbIOpacblBaloTCA M00- 
yepémHo. Tlogpo6uee 06 3TOM MbI pacCKaxKeM HUXKE, 

Urak, IpHpowa caMa MpesocTaB/iseT HaM B BHLe avippa- 
Hu OeTa-4acTHIL MpekpacuHble «CHapsAbI», C MOMOLLbIO KOTOPBIX 
MO2KHO NOMpoboBaTb MpOllynaTb Hepa aTOMOB, NpoOuTb Opo- 
HIO, CKPbIBaIOULy!0 OT HaC TaHHbl CTPOCHHA BELLeCTBA. 

Uro6bl WpaBHJIbHO HCTOJIKOBaTb pe3YyJIbTaTbI OMBbITOB, 
Hallo yMe/1O BbIOpaTb «CHapsAAbI> WA OOCTPela ATOMOB. 

Bera-uacTHubl oOaqarwT HavOo/IbUIeH CKOPOCTbIO, HO 
O/Ib30BaTbCA HMH B Ka4eCTBe «CHapAOB» HeyROOHO: SHep- 
rua H Macca 6eTa-dacTHI, Kak Mbl yKe ykKa3blBaJIH, MHOFO 
MeHbIUe 2HeEPrHH HW MaCcbI avib(ba-yacTHL, 

A HaM Ba2KHO BOCHOIb30BaTbCA YaCTHUAMH C OOVIDIOH 
Maccoll. Betb eC/IH Mbl XOTHM Ppa3BeaTb, KaK pacripedeJleHo 
B aTOMe TAXKENI0e, MOJIOMHTEIbHO 3APAXRKECHHOE BELLECTBO, MBI 
ROJIMKHbI TPOULyMaTb aTOM C NOMOLIbIO YaCTHL, KOTOpble He 
6yAYT OTKJIOHATLCA MPH CTOJIKHOBEHHAX C MHO?KECTBOM 3a- 
KIJIIOUCHHBIX B aTOMe 3/IEKTPOHOB. Cnoco6ubl IH Ha 9TO OeTa- 
yacTuubl? KoueyHo, Het. Bewb OHH CaMH He 4TO HHOe, KaK 
QJIeKTpOHbl. A ecJIM Tak, TO, CTOJIKHYBLINCb C JIOObIM SJIeEKTPO- 
HOM B aTOMe, OHH MOLyT CHJIbHO OTKJIOHHTbCA — TOUHO TAK, 
Kak 3TO 6bIBaeT MPH CTOJIKHOBCHHH OHJIIHapAHbIX Wapos. 
Copcem fpyroe eso asibcpa-YacTula. QieKTPOHbI HHKaK He 
3aCTaBAT CBePHYTb e@ c MyTH. Ova MponeceTCAH CKBO3b 
HHUX TaK Ke Jlerko, Kak MafiCKHii 2%KYK CKBO3b KOMAPHHbIH 
pou. 


23 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


Vrak, aa «o6ctpeta» aTOMOB ObWIH B3ATbI aIb(pa-4a- 
CTHILbI. 

V1 mepspie Ke OMbITH! WaIH COBePLIeHHO HeOKHDAaHHbI 
pe3yibTaT. Ho nperxkme 4eM TOBOPUTbh OO ZTOM pe3yJibTaTe, 
MpeAJIOKAM YHTATeO CAMOMY MOAYMaTb Ha TAKHM BOTIPO- 
com. Bor nepe BaMH TONeHbKHH JIMCTHK MeTaJWa, Ha KO- 
TOPbIil HANpaB.ICH Y3KHH MyYOK apia-qacTul (TaK HMeHHO 
HW CTABHJAHCb MepBble ONbITH! «<oOcTpesia» aTOMOB); CMpalln- 
BaeTca, Yero CleyeCT OMKHAATb, eCIM CUHTaTb, YTO aTOM 


‘a niet 3, 


le 
pad 


xy 


a2 
FS Toone 
IA IN 
DOSES 





Puc. 12. Tak pacceuBathcb Obl aiba-4acTHLbl, eC1H 

6bl ATOMb! GbIIH CMVIONIHBIMH UlapHKaMH. Crpeska 

CHeBa NOKAPbIBAeT NOTOK MamaloulHX Ha JIHCTHK 

abpa-yacTHU. Ma acHbKHe CTPC.IKH —- ITYTH OT TeJIb- 

HbIX, BLLIETQIOWHX H3 JHCTKA agpda-uactuy, B ueHT- 

pe HWOKasall NYT O-WHOH alibda-gacTHubl (pH eme 
OONbIUEM YRC CHIE) 


ABAACTCH CILIOUIHbIM WIapHKOM? Byayt JIM albd)a-YacTHUbl 
«MpoOWpaTbca» MeKAY aTOMaMH HIM OHH OyAyT «ipoctpe- 
“HBATb» HX? 

IIpumMeM Jit HavaJla, UTO aIb(a-YacTHILa He NpoOcTpeu- 
BaeT aTOMOB, 4TO Tora nomyuHTesd? Ha puc. 12 Bol BuAUTe 
pa3pe3 TOHYAHMIerO MeTa.TH4YeCKOrO JIHCTHKA, KaKHM OH BbI- 
raise! Obl MPH YBe.IHYCHHH B HCCKOTbKO MILLIHOHOB pa3, 
CCH Obl MeTaJWT COCTOS.1 H3 AaTOMOB-LIApHKOB. CoBepuieHHo 
OUeCBHAHO, UTO Te aTb(Pa-YaCTHILbl, KOTOPbIe MpOTO.1KaloTca 
CKBO3b 9TY TYLLY ATOMOB H He «“YBA3HYT> B NHX, HClIbITAaloT 
MHOAKeCTBO CTOJKHOBCHHIT C aTOMaMH, C.1e@JOBaTeJIbHO, 
MHOrO pa3 H3MCHAT HanpaB.tenie cBoero mBHAeHHA, Aapda- 
YACTHLUb!I OYAYT BbLIeTATb H3 JNICTHKA MOM CaMbIMH pa3JlH4y- 
HbIMM HalpaBJleHHAMH. IIpopepuHTb 39TO OYeHb .JerkoO, AocTa- 
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TOUNO MOCTABUTb B HYXXHOM MecTe 9KPaH, NMOKPDITBIH cep- 
HHCTbIM UHHKOM. KarkKad MpileTeBilad Ha 9KpaH YacTHHA 
GyneT OTMe4¥eHa BCMbIXHYBIWeH Ha MFHOBCHHe 3BE3N0UKOH. 

OgHako OMbITbI TOKa3aIH COBEPLIeCHHO Apyroe. Boupiasn 
YaCTb aJbipa-YacTHI, MpOHeCacb CKBO3b MeTaJJIHYeCKHH JIH- 
CTHK, IpakTH¥ecKH MOUTH He OTKIOHHBINHCh, Tak, Kak CCJIH 
Obl NyTh 3STHX YacTHU exKall B MycToTe. Anpia-4acTHubl 
o6pa30BbIBaJIH Ha SKpaHe APKy!o 3BE30UKy B TOM 2Ke CaMOM 
MecTe, B KOTOPOe OHH Monagatn Onl, ecw Obl Ha WX MYTH 
He ObIIO HUKaKOH Mperpadbl. SBe3sOuKa JIMUb HCMHOTO pac- 
IM pPHAIAaCb. 





+ 


Puc. 13. Tak mpovcxoHT paccesiH#He albda-yacTHl B 

BeulecTBe. Wilap ambia-yacTHUbl O A.1PO MpPOWCXOHT 

oueHb perko. ITpoxorsutne 6K3KO OT 1pa avib(pa-ua- 

CTHLILbI OTTAIKHBaIOTCA OHOHMCHHO 3aPAXKCHHbDIM AAPOM 
Hw oTKONAIOTCA. Ho H 9THX YaCTHH HEMHOrO 


3HauHT, AyMaTb, YTO AaTOMbI — MpocTto yipyrve WapHKH, 
C KOTOPbIMH aJIb(ba-dacTHla CTaJIKHBaeTCA, Kak ApoOuHKa C 
6UIHapAHbIMH WapaMu, HeBepHo. 

Moxert 6bITb, ATOMbI COBCeM He TBEpAble H MpoOupalor- 
ca ambcba-yacruuamn 6e3 Tpyfwa? HonyctTHM, 4TO aTOMbl — 
«MArKHe WwapuKH». Ho Ttorma He OyMeT HHKAKHX MPHYHH, KO- 
TOpble MOPIH Obl CHJIbHO OTKJIOHHTb ABHAKYULHECA aJib(pa-da- 
CTHUbI. Tak, HalpHMep, My.1A, yrOMMBUIaA B AULHK C NOMH- 
mopamu, 1H60 mpobberT ero, NH6O 3aCTPHHET B HEM, HO yx 
HHKaK He CBeDHET BUPaBO HIM B.1eBO, H TeM Ooulee He MOBep- 
HeT BCHATD. Ecsiv Obl ATOM Obl] TAKHM, MbI JO/NKHbI Obl Ob! 
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YBHIeTb SAPKO CBeCTALULYIOCA B WeHTpe 2KpaHa 3Be30UKy, 
ul TOAbKO. 

Ho Bebb NpH ONbITAX HaGNOMAlOTCA H CHJIBHbIe OTKJIOHe- 
HHA aubia-yacTuu. [ye 6bl HH ObII NOCTaBJIeH BKpaH, axe 
B TO Me€CTO, KY1a MOFIH NOMACTb TOJbKO aJlb(pa-dacTHIbl, NO- 
BePHYBINHe Ha3ay_ Mocwe CTOJIKHOBeCHHA, BCIOMY Ha 3KpaHe 
BCIIbIXHBaJIH 3B@304UKH, MOKa3bIBaH, YTO H ClOMa JeTAT OT- 
AeJIbHbIe, XOTA H pewKHe albiba-yvacTHUBl. 

Pe3yJIbTaTbl JTHX ONbITOB MOMKHO OODACHHTH CJIEXYIOULHM 
o6pa30m. 

Boabulad YaCTbh alb(ba-4acTHIL MpOxOAHT Yepe3 AMCTHK 
MeTaJl1a, TO @€CTb CKBO3b MHO?KECTBO eFO ATOMOB, H€ OTKAO- 
HuUBIuUCo. SHaUNT, OOMbWAaAA WacCTh OObEMaA ATOMA He 3anOJ- 
HeHa BeELIIECTBOM, CNOCOOHDIM MOMelliaTb ABH2KeCHHIO avib(pa- 
YaCTHIL. 

CH.IbHbIC OTKJIOHCHHA HEKOTOPHIX ab(ba-dacTHH, CBHAC- 
TCAIbCTBYIOT O06 HX CTOJIKHOBeCHHH C O0JIbLIOH MaccolH. SHayHT, 
OCHOBHaA Macca aTOMa, Hecyllaa, KaK Mbl yoke 3HaeM, M0- 
JOMKUTeIbHbDIH =3apxay, cocpeqoToyeHa B OUYCHb MaJIOM 
oObeMe — AApe aToma (puec. 13). 


4. Crpoenne atoma 


Bot cTpoeHve aTOMa TIO COBPeMeHHDIM MpeACTaBJICHHAM. 
Bokpyr Kpomleunoro Apa aTOMa, 3apAxKeHHOTO MOJIOKH- 
TCJIbHO H OOamaloulero 6ObIOH MaccoH (mo cpaBHeHHto C 
MaCCcOli 3JIEKTPOHOB), ABHKYTCA JIErKHe, OTPHILATeJIbHO 3apA- 
X2KeHHbIe XIEKTPOHbI. OHH He yJleTaIOT OT Apa, Tak Kak MIpPH- 
TAHPHBAIOTCA K HEMY 3JICKTPHYCCKHMH CHIaMH, JeHCTBYIOULHMH 
M@XKAY MOJOKHTCIbHO 34PA2%KCHHbIM ALPOM H OTPHLAaTeJIbHO 
3QaPAXKCHHBIMH 9JICKTPOHAaMH. 

H3yyeHte OMbITOB MO pacceAHHio aJIb(pa-yacTHL, B Belle- 
CTBE 2aJlO BOSMOXKHOCTh ONPeMeJIUTh 3apAy Apa. 

Oka3aJlocb, YTO YHCJIO NOJIOMKUTCJIbHbIX 34PAQOB B aTOM- 
HOM Ape, paBHbIX MO BeJIMUHHe (HO OOpaTHE!x NO 3Haky) 
3aPADY BIEKTPOHA, B TOUHOCTH PpaBHO HOMepy, KOTOPbIit HMe- 
eT aTOM B TaGvlHUe Menneneepa. A Tak Kak aTOM HeHTpa.ieH, 
TO, 3HAY4HT, H YHCIO XICKTPOHOB, BPaulalOulHxXCA BOKpPyr 
spa, paBHO HOMepy aToMa B TaOvInue Menmeueesa. 

M3 onbiTop MO paccesHH!O aJib(a-YacTHIL OKA3aJ10Cb BO3- 
MOMKHDIM CHeJlaTb TaKKe 3aKJIOYCHHAH H O pa3Mepax aTOMHbIX 
ajep. BpluncieHHst MOKa3aJIH, YTO MHAMeTPbI ATOMHbIX AEP 
BR JeCATKH TbICAY pa3 MCHbLUIe AHAMeTPOB AaTOMOB. 
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Ecs1u aTOM YBeJIHUHTb B THICAUY MHJJIHApOB pa3, TO MpH 
9TOM €FO AAPO YBeIHYHTCA MO pa3sMepa Oy.1aBOUHOH FoJIOBKH. 
DNeKTPOHbI Ke SYAYT BpalllaTbcA BOKPyr Hero Ha paccTos- 
HHAX B CTO MeTpoB UH 6ouIblue. 

TakoBo cTpoeHHe aTOMa, KOTOPbI B TeyeHHe AOJIPMX Be- 
KOB MIpeACTaBJIAJICA YYCHbIM HEMPOHHILAeMbIM HW HeeJIHMBIM. 

IIpakTuHyeckH BCA Macca aTOMa cocpesoTOueHa B Ape, 
KOTOpOe B THICHYH paz TAKeee MpHHadexKallyxX aTOMY 
SJIEKTPOHOB. 
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Puc. 14. Ecnu 6bl Ky6vK, H306paKGHHBIA B OenoM Kpyre (@ HaTYpadb- 
HYyIO GeAUMUHY), Obl HANOJHEH AMePHbIM BeLLECTBOM, OH BeCHJI Obi 
CTOAbKO 2K@, CKOJIbKO BeCAT CTO KpelicepoB (OHH MHJIMIHOH TOHH) 


DITO 3HaYHT, UTO MJIOTHOCTb BeLICCTBA B ANpe ype3Bplyai- 
HO BeJIHKa, 

Ecuin 6bl MOXKHO ObIIO HaNOJIHHTb OHH KYOHYeCKHH CaH- 
THMETP SAJLEPHbIM BELILECTBOM, TO Bec ero COCTaBH ObI OKOIO 
CTa 2BafWaTH MHJWIHOHOB TOHH. Ky6HK c pe6poM B aBa MUAJI- 
JMMeTpa, HAMOJIHeHHbIH AJePHbIM BeLLeCTBOM, BeCHJI Obl 
CTOJIbKO 2Ke, CKOJIbKO BeCAT CTO KpeHcepos (puc. 14). 

Mob! HHKorfa He HMeeM Jlevla C TAKHMH MJIOTHOCTAMH. Ta- 
Kean AMepHad MaTePpHA pacmblIeHa Ha KPOXOTHbIe ADpa, 
yRasléHHble Apyr OT Apyra Ha O4eHb OO/IbUIMe paccTOAHHA NO 
CDaBHeHHIO C pa3sMepaMH sep. 

Mbl y2Ke POBOPH.IH O TOM, YTO 3JIEMCHTOB C ATOMHBIM HO- 
MePOM, 3HAYHTeJIbHO TIpeBbIWalollHM 120, ObITb He MOXKeT. 
ITO Kak pa3 H O3HAUaeT, YTO HEBOSMOXHbI ADpPa Cc 3apAvoOM, 
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APCBLILIAIOMNUM 3apa 31eKTpoHa (MO BeIMYHHe) MHoro 
6o.1bue, uem B 120 paz. Tlouemy sapa He MoryT ObITD 66.Ib- 
IWHMH, MbI paccKarKeM HH2Ke. 

D1eKTPOlibl, BPallalOulwecsa BOKPyr HAApa, AOBO.AbHO Jer- 
KO OTHATb OT ATOMA. ITO MOXKHO CheaTb MHOPKCCTBOM CMOCO- 
6oB, HalpuMep, Kak ObIMO yxKe CKa3aHO PaHbllle, OCBellaA 
ra3 yJIbTpaHO.1eTOBLIMH H.1M PeHTTeHOBbIMH JIYGaMH, pa3o- 
rpeBad BeuleCTBO HIN ponycKkan yepe3 ra3 3JIEKTPH4eCKHH 
TOK. 

Beé sto He 3HavyHT, OHAKO, YTO YTBCpxKMeNHA YyUCHLIX 
NPOULILIX BEKOB OO OFPOMHOH YCTOHYHBOCTH aTOMOB H Hempe- 
BPAULACMOCTH BICMCHTOB .THUICHbI BCAKOFO CMbICIA. 

AToM MO“xKeT TOTCPATH XIEKTPOH, HO APO ero OCTAHEeTCA 
HeMPHKOCHOBeHHbDIM. T[poligeT Oosbie HTH MCHbIIe BpeMellH, 
H MUICHIDIT 31CKTPOHa, T. @. NOJOZKHTCIbHO 3aps KEN, 
ATOM IPHTHHeT KaKkOli-1H60 CBOOOANbIN X1CKTPOH, MPHCOCH- 
HHT ero K ce6e H CHOBA HpeBpaTHTcA B OObIGHDIA NCHTpaJb- 
Mbit ATOM ~~ BCHb BCe@ 9XICKTPOHbl B TOYHOCTH OAHHAKOBDI H 
3QMCHa OJNOFO JPYrHM HHKaK He CKaKeTCA Ha aTOMe., 

Korga aToMbl BCTYNaloT B COMPHKOCHOBeHHe Apyr c Apy- 
rOM, CTQJKHBAACh HW pasveTadch HH OOpa3yA MpOuHple, yc- 
TOHMYHBO CBSIZAHHLIC MO.ICKYJIbl, H3MCHCHHA B CBOCM J[BH2Ke- 
HHH HCHbITDIBaIOT TOJIbKO Hapy2KHble, HanOo.1ce yAaeHHble 
oT spa dAeKTpolibl. B ABHAKeHHH APYPHX 3/IEKTPOHOB, HaxO- 
AAULUXeA 6.1WKe K ALPY, HMKAKHX CYULECTBEHHbIX H3MeHeHHH 
He MpolcKXoAuT. TakuM o6pa30M, XHMMYeCKHe CBONCTBa aTO- 
MOB 3ABUCHT OT HapyXxKHbIX 3leKTPOHOB. «<XpaHHTeeM» Ke 
XHMHUCCKHX CBOHCTB aTOMa ABIAeTCH APO, OT KOTOPOrO 3a- 
BIICHT, CKOcIbKO 3I¢KTpoHoB 6yfeT y aToma. Ilpeppatilenne 
ATOMOB ONOrO copTta B aTOMbl Apyroro copTa, APYrHMH 
CNOBAMH, [peBpalleHHe XHMHYCCKHX 931€MCHTOB CBA3aHO 
HostoMy ¢ TipeppalileHvem aTomubix smep. A aoOparpca 20 
ajipa He TakK-To lIpocto. MMeHHO nNosTOMy B TeYeHHe MHOPHX 
BCKOB MPeAMIeCTBCHHHKH XHMHKOB —~ aJIXHMHKH — He MOMVIH 
PCWIHTh 3aady MpespalleHiA OANHX JICMeHTOB B ApyrHe. 
TowlbKO B Halle BPeMsH —— HW HE XHMHYCCKHMH, a (PU3HYCCKHMH 
cnoco6amMu — moc.le Toro Kak ObLIO pa3sramqauo crTpoerle 
ATOMOB, Obl.1a peleHa 9Ta 3agada. Ho 06 3TOM MbI paccKa- 
eM HHxe. Celivac >Ke HAM MpeACTOHT MO3HAKOMHTbCA NOA- 
poOuee co CTPOeHHeM aTOMa. 

Mra, «o6cTpe.1> aTOMOB JlaJI BO3MOMKHOCTh ONpeeJIMTb 
pa3Mepbl H MOTOAeHHE OCHOBHOH Maccbl aTOMa — ero Aslpa. 
Ho paxkuelintnve CBOHCTBa aTOMa OlpeeJIAIOTCH OKPYy2Kalo- 
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NIUMH ApO 31eKTpOHaMH, HW.IH, Kak MPHHATO TOBOPHTb, 
JACKTPOHHOU OOOAOYKOU ATOMA. 

Orkyfa %Ke MOXKHO NOJIYYHTD Soslee NoMpoOuble CBeMCHHA 
O CTPOCHHH 3ICKTPOHHOH OOOJONKH atoMa? Kak y3HaTb, Ha 
KAKHX PaCCTOAHHAX ABHOKYTCA 3JIeEKTPOHbI BOKPYr apa? Ka- 
KOBAa, JHEPrHA THX BWIeKTPOHOB? UTo NpoucxoANT Mp H3MeC- 
HCHHH HX JBH?KeHHA? 

Oxa3blBaeTca, 06 3TOM OYeHb MOAPOOHO «paccKa3biBaeT» 
cam aToM. HyxHo TOJIbKO Hay¥YHTbCA MOHHMATb ero Kpacod- 
Hb <A3bIK», TO ECTb HAYYHTbCA Pa3OHpaTbCH B CBeTe, H3V1y- 
yaeMOM aTOMOM. Ho guia 3TOrTO HAM PaHbUle HYHKHO NO3HAa- 
KOMHTbCA C TEM, YTO TaKOe CBET. 


5. Uto Takoe cBeT 


Kaxkaplii #3 Bac MOXKCT MposetaTb Tako onBIT. SaBecbTe 
Molyulle OKHO, Ha KOTOPOe NaAaoT APKHe CO.1HCYHbIe JY4H, 
OCTaBHB TO/JIbKO OZHY y3eHbKylo weé0"Ky. [locraBpTe Ha 
MYTH MpOxoAAulel Yepes WIEOUKY NMOJIOCKH CBeTa TPeyrO.Ib- 
HylO CTeKIAHHYIO MpH3sMy. Bol yBuaAuTe Ha CTeHe Pa3sHOUBeT- 
HylO MOJOCKY. Ita NoocKa Ha3bilBaeTCA CNeKTPOM CONHCH- 
Horo cBeTa. SHa4HT, Sebi COJIHCYHbIH CBeT HeEOAHOPOReH, 
OH COCTOHT H3 CBeTa paSJIHUHbIX WBeTOB. CTeK/IAHHaA MIpH3Ma 
pa3ievHwla HX. 

CpeTosoli sly4, MpOXOMALLHH Yepes MPH3My, OTKJIOHACTCH 
B cTopoHy eé ocnopanna. Jaa cBeTOBbIX JyYeH pa3JIM4HbIX 
UBCTOB 23TO OTK.IOHeHHe pa3z.1H4HO. Menblie BCero OTKJIOHA- 
fOTCA KPaCHble JIy4H, HEMHOFO OO.Ible — OpalKeBHle, ele 
6ovlblue — *KéTHle, 3aTeM 3e/1CHble, royOble, CHHHe H uove- 
topple. Tlostomy, KOrda Ha IIpH3My MasaeT JyY He OAHOTO 
ollpemeiéHHoro UBeTa, a COCTOAULMH H3 JIYYeH pa3/IHYHbIXx 
ILBeETOB, OHH, OTKJIOHHBIIMCb MO-pa3HOMY, pa3AeJIAIOTCH. 

TUM CBOHCTBOM IIPH3MbI BOCMO.1b30BaJIHCb JIA NOCTPOe- 
HUA chellHalbHoro mpHOopa — cneKTpockona, C MOMOLIbIO 
KOTOpOoro HccJlIeyIoT cocTaB cBeTa. CreKTpockon HMecT He 
TOMbKO Hay4Hoe, HO H Goubuloe MpaktTuyeckoe 3HayeHne. Tak, 
HanpuMep, ObiIO yCTaHOB.ICHO, YTO C YBeJIHYeHHeM TeMTepa- 
TYpbI BCe OONbWAA YaACTh H3JYYeHHA MpHXOAMTCA Ha OVO 
(bHOseTOBLIX JTydeli, MeHbiUIad — Ha JOJO KpaCHbIx. ITO 
fasO BO3MOXKHOCTH, HCCIeLyA cocTaB cBeTa, ObicTpo onpewe- 
JIATb TeMMepaTypy cpeTauleroca Tela. Takum croco6om 
MOMKHO OMpeseATb TeMMepaTypy pacmiaBsieHHoro MeTaJI14, 
TemilepaTypy MoBepXHOCTH CoVIHWa, 3BE3f H T. OL. 
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Cret pacnpoctTpanaetcs B MpocTpaHcTBe C OFPOMHOH CKO- 
poctbio — 2,99776- 10'° canTumMeTpoB B CeKYHAY. ITo cama 
60.1blwUaA CKOPOCTb H3 BCCX, KAKHEe TO.1bKO BO3MO?KHbI B MIpH- 
pone. C mocTaTOuHOH JIa Hae TOUHOCTbIO MO2KHO CKa3aTb, 
UTO CKOPOCTb cBeTa B MYyCTOM TIpocTpaHcTBe paBHa 
300 000 KuHaomMeTpoB B ceKyHAy. JlonycKaeMaa MpH 9TOM 
ouH6Ka Meubute 0,1 %. 

Ho He TOJIbKO CBeET pacnpocTpaHACTCA C ITOH CKOPOCTHW. 
C Tako %e CKOPOCTbIO MepeMalOTCA PARHOCHFHAVIbI, pacnpo- 
CTPaHAIOTCA PeHTeHOBbI JIYUH, FaMMa-H3JIyYeHHe aTOMOB. 
Tenepb ycTaHoB.lello, YTO BCe 9TH YUH O6J1aaaloT OAHHAaKO- 
BOH MpHpomoH. Kakospa Ke NpHpoma u3yuennaP Pas6epéemca 
B 9TOM Ha MpHMepe paNHOBOUIH. 

UtTo6p moclaTb B MpOCTpaHCcTBO paRHOcHrHad, HCOOXxOH- 
MO IIPOMYyCTHTb Yepe3 MecTaJIHYeCKHH TpOBO — aHTeHHy — 
NCPCMeHHbIli XIEKTPHYCCKHH TOK OO.TbIMUOH YACTOTbI, TO €CTb 
TOK, MCHHIOLUHH cBoé HampaBsieHHe OYeHb MHOrO pa3 B 
CeKYHAY. 

Mbt 3HaeM yxke, YTO BICKTPHYeCKHe 3apaAdbl CO31aloT 
BOKpyr CeOM B MpOCTpaHCTBe IICKTPHUCCKHEe NOJIA, a I BUKy- 
ULHeCA 3APAAbI CO3MaIOT, KPOMe TOrO, H MArHUTHble MOA. OTH 
«9JIEKTPOMArHHTHbie MOH» OyAYT MeHATbCA B COOTBeETCTBHH 
C H3MCHeCHHAMH ABHXKeHHA 3apAAOB B AHTeHHe. Takum oOpa- 
30M, XJICKTPOMArHHTHble MO.1A B IOOOM MecTe MpOcTpaHcTBa 
H3MCHAIOTCA CTOJIbKO Ke pa3 B CCKYHAY, TO e€CTb C TAKOH Ke 
yacTOTOH, C KaKOll H3MCHACTCH ABHPKCHHe 34PAAOB B aHTeCH- 
He. Cpa3y JIM BO BCGM IpOCcTpaHCTBe MPOHCXOMAT STH H3MeHE- 
Hus? Her. Paubule Bcero 3TH H3MCHEHHA MPOHCXOAAT B HEMOC- 
PeJCTBeHHOH O/IM30CTH OT AHTeHHbI WH 3aTeM pacmpoctpa- 
HAIOTCA BCE JaJIblde HW Mable CO CKOPOCTbIO CBeTA. 

Pamuocurua.] — 3TO WH CCTb H3MCHeHHA, HIN KOTeOaHHA, 
QJICKTPOMALFHHTHOFO MOVIA, PACMPOCTPaHAIOWIeErOCH OT AHTeH- 
Hbl BO BCe CTOPOHbl CO CKOPOCTbIO CBeTa. ITO 3/IeKTPOMar- 
HHTHOe MO.1e, OTPbIBAIOlLeeCH OT NOPORAAIOULHX eFO 3aPHAOB 
H TOKOB H_ YyHOCHIMeech B MpOCTPaHCTBO CO CKOPOCTHIO 
300 000 KwvIOMeTpOB B CCKYHAY, Ha3blIBaeTCA IACKTPOMQe- 
HUTHOLM U3ZAYNCHUEM. 

DACKTPOMArHHTHOe H3/JTyYeHHe MOMHO XapakTePH30BaTb 
He TOJbKO ero YacTOTOH, HO MH AWIHHOH BomHbI. IlpeacranuM 
ce6e BOJIHbI Ha MOBEPXHOCTH BOAbI, pasOcraloulHeca OT KO- 
Jle6rouLeroca NonwaBKa (pue. 15). KomnuectBo Kome6aHHH B 
CeEKYHIY, COBEPIIaeMbIX ULCMOUKOH, KO.TeO1eMOK TIpOXO/AILeH 
BOJIHO!M, PaBHOe KOJIMYeCTBY KOJeOaHHH NMOMIaBKa, BbI3bI- 
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Balollero BOJIHbI, H ECTb YacTOTa BOJIHDI. JHHa BOJIHbI paB- 
Ha PpacCTOAHHIO MexKY ABYMA e€ OVIMKAaHWIUMH rpeOHAMH. 
Yem Oomblle YaCTOTa BOJIHbI, TEM Fyllle pacnovloxKeHb! e& 
rpeOuH, TEM MeHbIUe IHHa BOJIHbI. TOUHO Tak Ke CBA3AHbI 
YacTOTa HW JVIHHa BOJIHbI 3JIEKTPOMArHHTHOTO H3JlyyeHHA — 
PaHOCHrHaJIOB, BHAMMOFO CBeTa, PeHTreHOBbIX JIyyeH, raM- 
Ma-J1y4eH. 


Hanpabnenue wonebanua 
nonnaéxa 





Yucno xonebanuu 8 cexyndy say Pr aaa. 
pabue vacmome Bonner 


Puc. 15, Kpyropble BouIHbI Ha Bore (pa3pe3) 


ONeKTPOMArHHTHbIe H3/YYeHHA OTANYAIOTCH pyr oT 
@pyra cBoeh yacToTOH (HIM DJIMHOH BOJIHbI), ONpexesemol, 
Kak MbI BbIACHHJIH, YACTOTOH KOJICOAaHHA H3/1y4alOWlHXx 3aps- 
nop. Tak, 3IeKTPpOMarHHTHOe H3JIYYeHHe C YacTOTOH, paBHol 
100 000 B cekyHAy, O61aqaeT IMHO BOJHDI B 3 KHAOMeTpa. 
Tipu yactote 10'° B cekyHaZy WIHHa BOJIHbI paBHa 3 caHTH- 
MeTpaM. ITO — paAnou3z/lyyeHHe, HIM PaHOBO.IHbI. 

Hi3.1yyeunio c yactotoi 4- 10'* B cexyHay, To ecTb c WWIH- 
HOH BoHE! 7,5- 107° canTrumetpa (TO ecTb TpH yeTBeEpTH OT 
TbICAYHONM NOJIH MHJVWIMMeTpa), OTBeYaeT KpacHbiit cBeT. Ua- 
ctote 6-10!'* B cexyuay, To ecTb QiMHe BomHEE 5- 10-5 can- 
THMeTpa, OTBeYaeT 3eJIEHbIM CBeT, YacToTe 7,0°10!9 B cexyHay, 
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TO @CCTh JTHHe BOHbI 4° 10-° caHtumMetTpoB, — ()iHO.TCTOBBIA 
cnet. PentreHoBcKOMy H3.1Ty4eHHIO, KOTOPbIM MO.1b3YIOTCH 
AA MpOCBCYNBAHHA OO.TbHBIX, OTBCNAIOT YACTOTHI OT 3+ 10" 
no 3-109 w gaunt: BonH or 10 ® fo 107° canHTuMerTpos. 
Eué Kopove AHHAa BO.THLI (60.1bUIe yactoTa) y raMMa-~1yueH., 

He ToJbKO B C.1y"ae HEBHAHMOrO H3.1ydellis, HOH B Cy: 
yae OGLIUTOTO BHANMOrO cBeTa yuelble MpCANOUWHTAtoT TOBO- 
DHT O ero HacToTe, a He O UBerTe. TIpwunia 3TOPO OYeHb Mpo- 
cta. B cnektpe r1a3 pa3qnyaeT TOIbKO HCOO.AbLIOe HHC.TO 
Pa3ZJIMUIIbIX UBCTOB, He pas/nyas GHecuHCJIeHHOrO MHOMKECTBA 
oTrenkos. A yuélble, H3Mepxaa YacTOTy, MOPyT pa3OHTb 
CHeKTp a AecATKH MHVJIHOHOB MovlOCOK — JIHHHH = pa3J1H4u- 
HIbDIX KOTTCHKOB>, OTJIHYAIOULHXCA YACTOTOH, HO Tla30M COBep- 
WICHHO Hepa3MUHMbIX. 

QnekTpomarnutTuoe H31TydCHHe, WJM, Kak Mbl OynmemM B 
RasbHeiilleM FOBOPHTb JWI KNATKOCTH, MpOCcTO H3YICHHe, 
Ob6abaet OMHO! OYeHb BAXKHOH OCOOCHHOCTHIO. Ita ocobcu- 
HOCTh Obi1a OTKPhita Nocle TOPO, KaK YHeHbIe YCTANOBHAIA, 
UTO NAsAlOULWil Ha MeTaJ CBCT MOZKCT BbIPbIBATh H3 HClO 
gqekTporbl. Oco6exHo Oombiiie 3acTyrH Bo HSyuCHAn 
9TOPO ABIECHHS MPHHaAeKaT H3BeCTHOMY PYCCKOMY (PHSHKY 
A. YT. Cronerosy. 

DeKTPOHbI B MCTAaJLIaX, KAK Mbl y2Ke 3HaCM, MOFPyT JICrKO 
aburatTpea. Onuako BbIPBaTECA H3 MCTAaIa OHH CaMH He MO- 
ryT — iA 9TOFO y HX He XBaTaeT SHeprHH. 

DekTPOHAM MOIKHO MepeAaTb HCAOCTAIOULYIO SHEPCHT, 
ocpellad MeTata. SaeKkTpoubl OyAVT NOrMoulaTb 3HePPrHnlo 
cBecTOBHIX wTyYell H HauvHyT BLIPbIBAThCA H3 MCTA-11d. 

Ka3alocb Obl, He BCé JIM paBHO, KaKOBA WacTOTA H3.7TYTC- 
HH, KOTOPbIM Mbl MOb3yeMCH WIA OCBeILCHHA MeTa.1.1a ? 
Baio 6b! OHO TObKO MOCTATOUHO MOUMbIM, OAHAKO OMbIT NO- 
Ka3bipaer fpyroe. Camblli spkKuli CBeT OT JaMMbI KpacHoro 
peta He cnoco6eH BbIPBATb H3 MHOPHX MCTA.110B HH OAHOTO 
QeKTpOHa, a CBeT OT eBa 3aMCTHOH KPOXOTHOH J1aM- 
noukH dHomeToOBoro wBeTa MIHOBCHHO HadHHaeT HX BbI- 
DbIBaTb. 

Onpithl 1oKka3a4, YTO SHEPrHA KAXKAOTO BEIPBAHHOPO HS 
MeTadla Q/IEKTPOHA HHKAK He 3aBHCHT OT MOLLHOCTH HCTON- 
HuKa CBeTa. Dta dHeprHA OMNpeNeAeTCA TOIbKO yacTOTOH Ma- 
naioulero cpeta. Vamepsetca SHepriA d1eKTPOHa Tak. 

Cper oT HCTOUHHKAa cBeTa (PHC. 16) mpoxodHT uvepe3 


«(bHJIbTp» — UBeTHOe CTeK/O, MpoMycKaloulee CBeT TOJIbKO 
olpemeeéHHOrO WBerta (onpemsenéHHol 4YacTOTE!). YUem 60uJIb- 
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we yacToTta cBeTa, TeM G6O.IbIUe OKa3bIBAIOTCH CKOPOCTb H 
3HEPrHA BbIPbIBAeMbIX H3 MeTAaJWIa S/IEKTPOHOB. IeKTpHye- 
CKHe CHJIbl 3€pAKCHHDIX MIACTHHOK CTPpeMATCH BEPHyTb QICK- 
TPOH OOpaTHO Ha HHAHIOIO MiacTuHKy. Vem OovIbie 9HeprHA 
BbIPbIBACMbIX 9JIEKTPOHOB, TCM 6O/bINHH 3apA, WOJKeH ObITbD 
Ha mWmlacrHHKaX JIA TOrO, YTOOb! HH OAWH H3 3/IGKTPOHOB C 
HIDKHell mvlaCcTHHKH He OOpavica oO Bepxueii. H3amepsa, mpH 
KAKHX 3apAwax Ha MWaCTHHKaX MpekpallaeTCH 9eKTpHYe- 
ckuli TOK B MpHOope, TO CCTb 9ICKTPOHbI C HH KHeM MacTHH- 
KH MepecTaloT JOCTHTaTb BepXHelf, HAXOAHM JHePrHto (4 CKO- 





Puc. 16. Usmepenne 3heprit 3JIeKTPOHOB, BbIPbIBAeMbIX CBeTOM 

H3 MeTamma. Mexiy JlaMmouKOH H MWacCTHHKaMH yCTaHOBVJIeH 

(pHabTp. FlyTH BbIPBAHUbIX CBETOM 3JIEKTPOHOB H300paxkeHbl Yep- 
HbIMH JIHHHAMH 


pocTb) 3/IEKTPOHOB, BbIPbIBAeMbIX H3 MeTAaJI1a CBETOM BBI- 
WqevleHHOH 4uacToTbl. Oco6eHHO TOUHbIe OMbITb! Takoro powa 
ObIIH MpOBeeHbl COBETCKHM YYCHBIM akaeMHKOM I]. H. Jly- 
KAPCKHM. 

Ecan uacrota cpeTa JocTaTOuHa, YTOOb! BbIPBAaTb IVJICKT- 
POHbI H3 MeTaJWIa, TO MOWLHOCTb HCTOUNHKa CBeTa 6OyleT OM- 
PeWeJATh YHCIO BbIPbIBACMbIX B CeKYHy 3/IEKTPOHOB, H 
TouibKo. B cro pa3 6ov/lee CHJIbHbIH MOTOK CBeTa BbIPBeT 3a 
CeKYHAY POBHO B CTO pa3 GO.IbIUe 9ICKTPOHOB TOH 2Ke caMOoH 
S9HEPrHH. 

UemM MOXKHO OObACHHTb 3TH 34KOHOMEPHOCTH? 

Sror Bolmpoc oro He MOF ObITb peliéH. SaBHCHMOCTb 
9HEPrHH BbIIeTAIOULNX H3 MeTaJJIa 3/IeEKTPOHOB OT YaCTOTHI 
cpeta 6biula He nouaATHa. Pemenne 3agauu OblIO MaHO B 
1905 r. dusuKkom A. Sitnuitetinom. Bor sTo pellenHe: céeerT 
MOHCET NOZAOWATOCA U UZAYMATOCA AULlb ONpedeACHHbIMU 
nopuuamu. DHepruA KarxMoll TaKOH MOpUHH, WIM, Kak ee 
Ha3bIBalOT, K6QHTA C6ETA, JIM OTOH, TeM OOVJIbIe, 4eM OOVIb- 
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ue YacTOTa CBeTa. Tak, HampHMep, SHeEprHua KBaHTa (buoseTo- 
Boro cBeTa, O6.1aqaloulero uacToToH 8- 10'* B cekyHay, BABOe 
6o/IblUe JHEPrHH KBaHTa KpacHoro cBeTa, OOamaloulero ya- 
croTtoH 4-10'* B cekyHay. DeKTPOH B MeTaJvie He MOKeT 
NPHHATb Y H3J1VYeHHA TOOyIO BHeprHutoO. ON He MO?KeT Norso- 
THTb TOJIOBHHY (OTOH, WJIH Ba, WH TPH POTOHA cpazy. 

DJeKTPOH B MeTaJWJI@ MOXKeT MOPIOTHTb Cpa3y TO.TbKO 
OHH (OTOH. Ec.iH sneprusa atoro (boTroHa ZocTaTouna, YTOGHI 
BbIPBaTb 3JIEKTPOH H3 MeTaJLIa, TO OH MOXKCT BbIPBAaTLCH; 
eCJIH SHEPrHA HeMOCTAaTOYHa — XICKTPOH BbIPBATbCA He MO- 
eT, QHEPrHA BHIPBAHHOrO B1eKTPOHA OMpeeIAeTCA TOJIb- 
KO 9HeprveH norouleHHoro uM (boroua. TlouAtTHo, To 
OHA He 3aBHCHT OT Y4HCla Apyrux MOTOHOB, Mamaloulnx Ha 
MeTAaJII. 

Moulyoctp HCTOYUHHKA CBeTa ONPCAcTHeT TOJIbKO UHCJIO 
NafatoulyX Ha MeTaJl1 (OTOHOB, a 3HAYHT, H YHCO BbIpbI- 
BaCMbIX H3 MeTaJ1.1a 3JICKTPOHOB, HO He HX 9HeprHio. Bceé cKa- 
3AHHOe OTHOCHTCH, KOHCYHO, HC TObKO K BH]AHMOMY cBeTY, 
HO H K JIOOOMY H3.1y4eHHI0. Yu1bTpa:HO.cTOBble H PeHTTeHOB- 
CKHe KBaHTDI, 06.1lalan OOvIbINCH Jleprueli, BbIPbIBAIOT 3.1eK- 
TPOHbl H3 BelUCCTBa Tropa3qo JIyYLe, YeM KBaHTbI BUAHMOrO 
cpeta. Ho ectTb ciaBbl MeTaJJIOB, Y KOTOPbIX JaxKe HeBH- 
AMMble HHpakpacuble yun (HcMycKaeMble c1a60 HarpeTbi- 
MH TeJIaMH), (POTOHDI KOTOPHIX O6.1a/aloT MeHbIeil 9HEprHel, 
yeM (POTOHbI BHAHMOrO CBeTAa, BbIPbIBAlOT 3.TCKTPOIIDI. 

TakHM o06pa30M, «3CPHHCTbIM> CTpoeHHeM oOOaamaeT 
He TOJIbKO Ka?KylleeCH Ha@M CIVIOUIHbIM BeULeCTBO, HO H 
cBeT. 

OTO OTKPbITHe, MOpa3HTebuoe CaMO MO CeOe, MpHBeIO K 
H3MeHeHHIO TIpeACTaBJICHHH O TIpHpose cBeTa, a 3aTeM H O 
BCe€X H3BeCTHbIX YACTHUAX MaTepHu (9.leKTPOHaX H JPyrHx, 
3HAKOMCTBO C KOTOPbIMH HaM ellé TpeACTOHT). 

B XVII Beke ObiIM BbIMBHHYTbI 2ABe TeopHH cBeta. Hpbio- 
TOH CUHTAA, YTO CBET MpeACTABAeT MOTOK KPOXOTHbIX UaCTHU 
BelLeCTBa — «KOPMYCKYy.1> CBeTa (KOpPIycKyIOH H MbI 6yaeM 
Ha3bIBATb MAJICEHbKHe KOMOYUKH — APOOHHKH, IIbIJIMHKH Belile- 
cTBa). [rolirenc C4HTaJI CBeT BOJIHAMH oco6ol MaTepHn — 
«<MHpoBoro 9Hpa», AKOObI 3anNOJIHAIOWero BCe MmpocTpaH- 
CTBO. 

O6e TeopH OKA3aJIMCb HEBCPHbIMH: CBeT €CTb H BOJIHbI, H 
KOPIYCKYyJIbI OHOBpeMeHHO. Ero mpupoqa BOHCTBeHHAa. 
IIpenactaButTb ce6e 3TO OYeHb TPYAHO: 3TO OAHA H3 OCHOBHbIX 
TPYMHOCTeH PU3HKH HAaUIHX AHeH. 
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ONeKTPOMAarHHTHOe = H3/1yYeHHe —- paHOBOJIHbI, cBeT 
H T. A. — ABH2KETCH B MpOcTpaHcTBe MO 3aKOHaM JIBHKeHHA . 
BOJIH. O@HAKO NPHpOa H3/IyYeHHA H BOJIH Ha BOJe pasvN4Ha. 
Korga NO MOBepxHOCTH O3epa 6eXKHT BOJIHa, BOMa He TeYeT Cc 
BOJHOH. OTAebHbIe YaCTHILbI BOAbI JIMIb KOJIeOJIIOTCA BBeEpX 
H BHH3: BeUleCTBO BOAbI, MATePHA, He ABH2KeTCA BMecTe C 
BOVJIHOIt. | 

Ho korqa paqMocurHas OTpbiBaeTCA OT AaHTeHHbI Mepe- 
MaloukeH PaNHOCTAHUMH HIM Jy cBeTa NOKHAaeT NOpoOAMB- 
WyiO ero 3Be3Ay, TOrma OT TepeqaTuHKa K MPHEMHHKy, OT 
MaseKOH 3Be3tbl K HAM HeCETCA IICKTPOMArHHTHOe H3/1y4e- 
HHe —~ MaTepuHal. 

H3ayuenue — OOUH U3 BUDO MATePULL, TAK 2Ke KAK Hi CBA- 
3aHHOe C BJICKTPHYeCKHMH 3apAaMH 37eKTPHYeCKOe Moe 
HJIH MarHHTHOe MOJIe BOKPYr TOKOB. | 

KakuMi Ke CBOiCTBAMH KOPIycky OG6/laqaeT u3tyyeHnne, 
CBeT? 

IIpu crpe.ip6e 43 Ny.leMéra H3 ero Ayla MOMKET BbIIETeTb 
OAHa Nya («Kopnyckyvla»), mH60 7, au60 53, HO HUKOrAAa 


He 7'/. Han 533/,. Uneto Kopnyckya — nyab — moxer 
6bITb TOJIbKO IUeJIbIM. TaKHMH Ke CBOMCTBaAMH O6JlalaerT 
H CBeT. 


Caet, H31yueHHe, MOMKEeT HCIYCKaTbCA HW MOroulaThcea 
TOJIbKO I@JIbIMH TOPWHAMH: YNCJIO NOPOXKAEHHbIX HIN MoOrio- 
WIGHHbIX KBaHTOB H3J1YYeHHS, HH (OTOHOB, MOXeT GObITb 
TOJIbKO LeJIbIM. 

Hitak, corsacHO COBpeMeHHbIM MpeACTaBJIeHHAM cBeT 
(1k060e SICKTPOMArHHTHOe H3JIy"eHHe BOOOLIE) eCTb MOTOK 
IIEMEHTAPHbIX YACTHLL — CPOTOHOB, OO6/1aTalOuLHX BOJIHOBbIMH 
cBolicTBaMH. KarkAblii (OTOH OGlaaeT onpegeméHHoli 3Hep- 
rHeii (B 3aBHCHMOCTH OT cBOoell YacToTDI), Maccoll, nafaa Ha 
Tela, OKA3bIBaeT 114 HHX JaB.IcHHe H T. A. (MaBsenHe cBeTa 
BiepBble OOHapyXKuH1 Ha onbite B 1900 roxy wu H3MepH pyc- 
CKHH (u3HK IJ. H. Jle6enes). | 

Ha ctp. 36 gana Ta6uua, B KOTOpOH cBeqeHbI AaHHble oO 
NEKOTOPbIX (POTOHAX, OTBEYAIOULNX pa3JIMYHbIM YacToTaM. 

Jio6OnbITHO, YTO MpH AHHE BOHDI *oTOHa B OAHY 
CTOMHJIHapAHylo MOO CaHTHMeTpa (cJlyyal, npHBeméHHblit 
B TaOIHue) ero Macca B 24 pa3a MpeBblllaeT Maccy noKoA 
QIEKTPOHa. 

Tellepb MbI JOCTaTOUHO XOPOLIO 3HAKOMBI CO CBeTOM, YTO- 
Obl NOMbITATbCA MO CBeTY, HCIYCKaeMOMY ATOMaMH, CflelaTb 
3akoueHHe OO HX CTPOCHHH. 
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t 3 : 
Jactota Koae lauua poauu | Macca cdborona | OUCPTHA Goto- | Xapuktep 








| 
OauHa B Ce- B caHTHMeTpax B TpamMax Ha Bb oa ied ave H3.iy 4CHHA 
KYHALY BOADTA x! 
6.10! 5.10—" 435-10 -* ae Caer (3e.10Hpti) 
: PeHuTreHoRBcKite 
3+ 1019 <S oe 125009 
10 218-10 ar JV Uf 
= = 
‘ ‘ roman ee a MIi- 
3.1023 1078} 918-107 aaa PamMa-s1y aH 


6. JIMHeMuaTbIe CNeKTpbI 


M3y4uTb CBeET OTGIbHDIX ATOMOB MOMKIHO, CCIM 34CTABHUTb 
HX H3J1yu4aTb He3aBHCHMO JIpyr OT Apyra. QTO MORO cfe- 
TaTb, pa3sorpeBasd ra3 WH TponmycKan Yepe3s Hero XICKTPH- 
ueccKHH TOK. Bo 9STHX YCJIORHAX MO.ICKYJIbI, KaK MpaBH.10, 
OyAyT pachafaTbcA Ha aTOMBI, H Ka UbIl ATOM 6yAcT CBe- 
THTbCH CAM 110 ceO6e HC3aBHCHMO OT JIPYTHX. 

Ecu NOCMOTPeCTb Ha CNCKTP, TO eCTb Ha cocTaB cBeTa, 
H3yUaeMblii MpH 9TOM aTOMaMH, TO Cpa3sy OONAaAPyAKHTCH 
erO pe3KoOe OTJIHYHe OT CNEKTPa, H3IVYaCMOrO TBCPALIMH Te- 
“lQMH, 

CnekTp TBe@poro Teja — cnaouinot, ucnpeppiBupl. B 
H@M HeT pa3pbIBOB, beta NocTeueHiO McpexossIT OAM B 
pyro. Cnektp aTOMOB COCTOHT H3 OTA@IbHDIX, OUCHb TOH- 
KHX JIHHHH, PaSMevICHUbIX TpoMexKyTKaMH. Kaoklasd cIHHHA 
HMeCeCT OMPeCACIEHHYIO OKPACKy, OTVIMYAIOINYIOCsH OT OKpacKkH 
JIPYPHX JHE, ITOT cucKTpP HMEeer TaKOll BIL, Kak ec. Obl 
KADTHHKY, H300parKalonlvio HCUPCPbLIBUbNL CMCKTp, 3akpa- 
CHIH MOUTH BCIO, 34 HCK.MOYUCHHCM TOHeEHDKHX MO.TOCOK, Yep- 


————— 





1 QACKTPOH-BObT (COKPaWl@HNHO 9G) — 93TO BHCprHus, KOTOPy1O HpH- 
OOpeTaeT 3IEKTPOH, YCKOPCHUDIA WIeKTPUNCeKHM HampsKeieM B ! BObT. 
Beanunny sToH SHEPrHH MOMKHO ONCHHTb H3 Takoro mpHMepa DweKTpH- 
ueckKand waMnouka B | BaTT (KapMAaHNbHYT MouapHK) woTpebaeT B Cce- 
KyHay 6,25-10'8 96. IHecth c YeTBepTbIO MILIINap.10B = MHJLTHap.10B 
9IEKTPOH-BObT B CeKyHay! OzNako B A'OMNOM MUPe 9/1EKTPOH-BOTbT He 
MaJiaaA BeHYHHA: SICKTPOH, OO6Wa7alOWWHH SHepriieit B 1 96, HMeeT CKO- 
pocTb 093 KHMOMeTpa B CCKYH1Y. 
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Holi TylbIO. EcrecTBcHHO OblviO Ha3BaTb 9TOT crhekTp -AuHeu- 
“ATOM. | 7 ae 
OrnejAbubple upeta JIA KpaTKOCTH Ha3biBaloT AUHUAMU 
cnextTpa. Tak, HayIpHMep, BMecTO TOFO UTOOLI CKA3AaTb «KEL- 
Tble Beta», H3.1yYaeMbie HATPHEM, TOBOPAT O XKEJITHIX JIMHH- 
xX HaTpHeBoro cnekTpa. Ecvin s1HHUH OH3KH, TO OTIHUHE B 
HX OKpaCKe COBEPHICHHO He3saMeTHO AIA Pia3a. Ho Mbl MQ- 
Kem C G6OJIbLUO! TOUHOCTbIO ONPekeAATh YaCTOTY, COOTBETCT- 
BYIONLYIO KaxKLOH JMHHH (uBeTy) CHeKTp@. > a 

Vrak, cBeT, H3.JV4YaeMbI ATOMAMH, Pa3AeAeTCH creKTpo- 
CKONOM Ha PAL OTMCIbHBIX TOHKHX JIHHHTi, Kaaknaa JMHHA 
MIpHHAMLIexKHT cBeTy CTporo onpeleenHoll TacTOTb. SHayHT, 
eBeT, H31yuaeMblli ATOMAMH, COCTOHT H3 Haodopa H3.1y4eHHH 
onpemenénubix gacrot. Ho pesb KaxkHON uacToTe CBeTa COOT- 
BeTcTByeT MOPUHA CBeTa ONpeAeIEHHOH SHeprHy. | 

Orciona clenyet, YTO aTom cnocobeHx BblIOpacbleaTo Nop- 
“uu CeeTa — POTOH’L — He AMOOLLX, A CTPOZO onpeOe AeHHbLX 
S9Hepeutt. 

Kak oe H3vIvuaeTca aTOMamu cBeT? Ilouemy aTOM He MO- 
*KeT UBIy4aTb CPOTOHLE JIOOLIX SHeprHH? = 


7. Kak nponcxo,HT H31y4eHHe CBeTa 


PaccMoTpHM nogpo6nee, Kak yCTpoeH aTOM — TAKEJOe, 
NOMOMKUTCIbHO 3apAXKeHHOe LPO, BOKpyr KOTOporO ObicTpo 
BPAMLAIOTCA J1ErKHe, OTPHUATebHO 3aPA2KCHHbIC WICKTPOHI. 
BpicTpO BpallaloulHecA BIEKTDOHbI AOJVKIbI, KazavlOCh . Obl, 
Co3maBaTb BOKDYF ce6H GbICTPO MeHAIOMLeCCA IIEKTPOMAaTHHT- 
Hoe Mole, NOMOGHO TOMY Kak 9TO AeMalOT B aHTeHHe Kowe6- 
JNOULHeCH BeKTPHYCCKHe 3apsAbl. SHAYHT, BIEKTPOH B aTOME 
MOJUKeH HCHYCKaTb 3JICKTPOMATHHTHbIe€ H3JIyYeHHA TOJIbKO 
ropa3lo Odbilel YaCTOTbI, YEM PaHOBOVJIHB!. 

— -Hy uTo Ke, NOAyMacT YHTATEIb, STO BEPHO: Beb aTOMBl 
lelicTBHTeJIbHO H3JIV4alOT CBeT. Gea 

Jla, Ho Beab, H31y¥as CBeT, BICKTPOH OTMa€T EMY CBO 
guepruio. Ja Toro YTOGbI OTLATb TaKHM OOPa30M BCIO CBOIO 
QHEPPHlO, XIEKTPOHY MOHAMOOMMCh Ob... MHJWIMOHHbIE TOJIK 
cekyHabt! A OTMaB CBOIO 9HEPPHlO, SJIEKTPOH AOMKEH HEMH- 
HyeMo yiacTb Ha agpo. TlonyyaeTca, YTO aTOM, o61a alow 
TAKHM CTPOCHHeEM, CYLIECTBOBATb. He MOXKET. oe 

B melicTBHTecIbHOCTH 2Ke ATOM OYeHb VCTONYHB H H3.1v4aer 
peAKO, XOTH efO AACpHoe cTpoeliHe, KAK NOKA3bIBAIOT OMBITEL, 
-H@COMHEHHO, » | 7 — | | 
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Yro Ke MPpOHCXOANT B aTOMe Ha camMom gene? Orper Ha 
STOT BOMIpOC MaeT HOBAH HayKa, BOSHHKUIAA B pe3syibTaTe 
H3VUeCHHA AaTOMA, — KGQHTOGAA MeXQHNUKA. 

BoT Kak KBaHTOBad MeXaHHKa pHCcyer ABHKeHHe 2JIEKTPO- 
HOB B aTOMe. 

Bpaliaich BOKpyr Apa mo cBoell OpOHTe, 3eCKTPOH HH- 
wero He H3tyyaeT. [Ip stom mpeactaBaATh ce6e 9.1eKTpoil 
KpOWleyHOH «TBepAOH» YacTHLeH HeBepHO. QeKTpOH Kak ODI 
PacpCMeAeTCA BAOJIb BCeH OPOUTbI, TAK YTO AAPO OKaZ3bI- 
BaeTCH OKPYK€HHbIM «3.J1ICEKTPOHHBIM O6.1a4KOM». 

OIMCKTPOHbI MOryT ABHTAaTbes OKO.I0 Apa He MO wHO6nIM, a 
TOJbKO TO BIOTHE ONPeeJICHHbIM, H.1H, KAK HX MPHHSATO Ha- 
3bIBaTb, «Pa3pclCHHbIM> Op6uTam. Kaoknoli pa3peménnoii 
OpOuTe cooTBeTCTBYeT BNO.e onpeqercHHad SHEPprHA Haxo- 
ASMLECOCA Ha 3STOK OpOHTe s1eKTpona. Tlostomy aeKTpoH B 
aTOMe He MOKeT OO6/1anaTb mMOGOH sHeprneli. On Mmorker 
HMCTb TOJbKO PAA BHOJIHe OMpeAeIGHHBIX 3Heprnfl, coorBet- 
CTBYIOWHX CO ABHXKEHHAM MO pa3pewiGHibiIm op6uTam. 

Op6uTbl HaxXOAATCA Ha pa3HbIX paccTOAHUAX OT Apa. 
Buiake BCero K AAPy pacno.ioxKeHb! Be op6uTp!. Onn o6pa- 
3Yl0T NePBHIN C1Oli 9IEKTPOHHbIX OPOHT BOKPyr anpa. Y aroma 
BOAOpONa Padlyc STHX OPOHT 4yTb NpeBblulaeT nNoOOBHILy 
CTOMH.IHOHHOH WOM CaHTHMetpa. Jlastee y atoma Boopona 
HAYT OpOuTh, paguyc KoToppix B 4 pasa Goble pa- 
muyca opOHT MepBoro cos. STHX op6uT HacuntbIBaetca 
BOCeMb. 

Panuye op6urT cviezyroutero, TpeTbero, clon B 9 pa3 
Goble pagnyca op6uT nepBoro clos, YeTBEPTOFO COA — B 
16 pas, natoro — B 25 pa3 6onbe Hu TaK jaee. 

Ha puc. 17 w306paxKenbl paguycot MepBbIX MATH C.106B 
Pa3pellGHHbIX OPOHT aTOMa BOROPORa TPH YBe.1H4eHHH B CC- 
POK MHJVIHOHOB pa3. Homepa c10ép oTmMeyeHDl WH@paMu. 
ANpO MOMKHO HaXOAMTbCA B LEHTpe Op6HT, HO OHO He BHAHO, 
TaK Kak MPH STOM YBeJIHYeHHH eO pa3sMep OKa3bIBaeTCA pab- 
HbIM OJHOH CTOTHICAYHOH Oe CaHTHMeTpa. 

Utro KacaeTCH APYrHX aTOMOB, TO HHCJIO OPpOHT B KaoK OM 
coe OyeT TOUHO TAKHM Ke, KaK HB ATOMe BouOpona. Pann- 
ye Ke CHOCB OyAeT 3aBHCeTh OT 3apsza AApa. Pannyc mep- 
‘BOPO C/IOA KAKOFO-IHOO ATOMA BO CTOJbKO pa3 MeHble pa- 
AUMYCa NepBoro COA ATOMA BOLOPOAA, BO CKOVIbKO pa3 3ApP AM 
aTOMHOrO Apa MpeBbllaeT 3apA Apa aToMa BOOpona. 
Tak, paauyc op6uT nepsoro com y atoma reaua p 2 pa3a 
MeHblle, Y€M y aTOMa BOMOpoa, B 11 pa3 MeHbile, yem y 


38 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


atoMa HaTpua, HT. A. ta cenyloulAx Op6HT 3aBHCHMOCTb 
6ovlee CJIOMHAA, H Ha HEH MbI OCTAHABJIMBATbCA HE 6y lem. 

Bcé 9To, KOHeYHO, He 3HauHT, YTO Ha Kako op6uTe 
UMeIOTCA 3/IeKTPOHbI. «PaspelleHHble» OpOHTbI—3TO TpocTo 
IIyTH, MO KOTOPbIM MO2YT ABHTaTbCA DICKTPOND! 6B OTJIMYHe OT 
Bcex pyrnx myTeli, MO KOTOPHIM ABHKCHHE 3JIEKTPOHOB 
HeBO3MOMKHO. KaxkAblii 3 HMCIOWLHXCA B aTOMe 3JICKTPOHOB 
6ykeT HaXOMHTbCA Ha | 
OMHOH H3 GOvIM>KAaHIIHX K 
ALPY «pa3peLICHHbIX» 
op6uT. OctabHple opOn- 
Thi GYAYT MyCTOBAaTb. 

OHH JIHLb Ha KOpoT- 
Koe BPeMA 3aHHMAaloTCcA 
QJIeKTpOHaMH,  HaxoisA- 
UIHMHCA MOCTOAHHO Ha 
6.nvKanWHx K AApy Op- 
OuTaX. 

YcTaHOBJIeHO, TO 
9HeprHa 2X1eKTpOHa B 
aToMe TeM GovIblle, YeM 
Jlaiblie OT Apa Haxo- 
mutes ero op6utTa. Touxo 
Tak oKe 3HeEprHA MOMHA- Puc. 17. Paawycbl MepBblX MATH C10eB 


roro Ha 3eMuléli KaMHS OpOuT aTOMa BOROpORa Ip yBeH4eHHH 

sp 40 MH1HOHOB pa3. CrVJIOLIHbie CTpeKH 
TEM Ooubule, eM BBE NMOKASbIBAaIOT MPbIaKKH SIIEKTPOHA C yfla- 
OH MONHAT Ha, MOBeEPX-  jzénnbix opOuT Ha Gonee G1u3KHe. CTper- 
HOCTbIO 3CMJIH. KH, H300paxK¢HHble MYHKTHPOM, ——~ 


QeKTpou ycTofynBo NpblKKH Ha yiaiéHHble OpOHTbl 
} a (<noabémM»). OTH cTpeKH HayHHalwoTca 
ABHKeTCA NO paspeul€H- — tonyxo c op6uT NepBoro COA, C KOTOPO- 


HOH Op6uTe, HO STO He ro mpaKkTHueckH BCerqa HadHHaeTca 
3HaAUYHT, YTO OH HaBcer sa IIO,ILbeM, TaK KaK 3JEKTPOH MOUTH BCe 
«IIPHKOBaH» K Hell. BpeMH HaxOJHTCH B NepBOM CJI0e 
DIeKTPOH MOMKeT «nepe- 
NIpbIrHBaTb» C ONO OpOuTbI Ha Apyryto. Ip sTOM SHeEprHa 
ero, KOHeYHO, MeHseTtca. IIpn «npblkke» C 6omee yRasléHHOH 
op6uTb! Ha Oovee GH3KyIO SHEprHA dJIeKTpOHa B aTOMe 
yMeHbluaetca. M3s1nuleK S3HEprHH B STOM Cayuae H OTMaeTCA 
B Bue OMNOrO H3sTyuaemoro (boToHa. Uactora sToro oToua 
onpenmesnetTca ero 3Heprvel MO COOTHOWENHIO, O KOTOPOM MBI 
paccKa3aJIu BBILle. 

3HauuT, KaxKAOMY CKaUKy 9/IeKTpOHa B ATOMe C OMHOH H3 
yHaéHHbIX OpOHT Ha Oovlee OJIM3Ky!IO COOTBETCTBYeT CBOH 
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OnpeeGHHad JIMHHA B CnekTpe H3.1yyenusa. Hsamepsa yacto- 
TY 9TOH JIHHHH, MbI Cpa3y 2Ke HaXOJHM H 9HeprHio (oTona. 
Tak4M 06pa30M, Mbl y3HaéM, HACKOJIbKO OTIMYAaeTCA 9HEpriA 
SJICKTPOHA, HAXOAMBIUeErOCA Ha K&KOH-JIHOO yAaJIeHHOH Op6u- 
Te, OT erO 3HEPrHH Ha Oovice OIH3KOH OpOuTe, Ha KOTOPYIO OH 
«IIepelnmpbIrHyI». 

TloacHuM 9TO Tem xe pue. 17. Ha mo6yio op6uTy, mpH- 
HaMIeKaulylo, HallpHMep, CIOIO 3, MOMKEeT CAaMONPOH3BO.IbNO 
«M€PeNPbIFHYTbh» 3ICKTPOH, HAXOAAIMHHCA Ha wOOO!] Apyron, 
Oollee yHaNennoli opOuTe, HanpuMep, cmon 5. Dror cKayoK 
COMpOBOA Maercs H3JIyYeHHeM (OTOHA. DHeprua yToro (oro- 
Ha PpaBHa Ppa3HHUe B IHePrHAX WIeKTPOHA Ha OpOuTe NATOrO 
H TpeTbero COEB, a YacTOTa, KAK Mbl YE 3HaeM, OMpexe- 
JeTCA asieprueH. Onpegeaa YacToTy 3TOH JTHHHN CneKTpa, 
Mbl OpPeeIseM SICPrHio (POTOHOB MH y3HaeM, Ha KakylO Be- 
JIMYHHY OTIMYAeTCH 9HCPFHA WIEKTPOHA, KOrMa OH HaXOAHTCH 
Ha OpOHTe CIO 3, OT SHEPFHH XICKTPOHA, KOPa OH HaxomurT- 
cH Ha opOute cvioa 5. Dror w#e Mepexoy c NATO Ha TpeTbIO 
Op6HTY QIEKTPOH MOACT COBEPIUHTb HB Ba NpHéma. OH mo- 
ACT NCPCIpbIFHyTb CHayala Ha opOuTy caios 4, u3v1y4uHB co- 
TOH, a 3aTeM OTCIOJa NepenpbiIrHyTb Ha opOuTy con 3, w3ay- 
4HB eule OfNH orton. Ilo Tomy HH HHOMYy NyTH, O6bWHM 
HJIH MCIHbINHM YHCJIOM MPbVKKOB, OT OAHO! paspelicHHol op- 
OUTHE K Apyroli BICKTPOH B aTOMe BOAOpORa oMycTuTca Ha 
OT KaHlyto paspeméenuylo opbuty. Takoli «cnyck» K sapy 
HPOHCXOAMT 3a HHYTORHbIC MOTH CCKYHAbI, TAK YTO DIEKTPOH 
NOUTH BCE BPeMA HAXOAMTCA Ha GwKAaliMeil K AApy op6ure. 

B aToMax, O0.1ee CMlOXKHDIX 4CM BOMOPOA, 3IEKTPOH MO- 
MKeT CHYCTHTHCH H HE Ha G.1MAKAHIIYIO OPOUTY, a 3aepxKarTben 
Ha Oovlee yRanénnoli. Jleilo B TOM, 4TO, Kak ObIO TBépO 
VCTAHOBJICHO, Ha KaxK Ol] OPOHTe B ATOMC MO?KCT HAXOJHTLCA 
TOAGKO OOUH 9ACKTPON, 3HAYHT, 9ICKTPOH, CHyCKalouLHlics Ha 
HW KHHe OPOHTb, OCTAHOBHTCH Na GO.1HoKAaliMIel ceo6O0OHoti 
op6ute. Tak, HanpHMep, B aTOMe JIMTHA TPH avIeKTpoHa. JIBa 
H3 HHX HaXOAATCHA lla OpOuTax NepBoro clo, TpeTHIi xe MO- 
KET HAXOMHTbCH NOCTOSHHO TOJIbKO BO BTOPOM c1oe. TaKoli 
ATOM MO?KHO BO3OYANTb, MOAHAB QICKTPOH 43 BrOporo c.IOA 
Ha OHH H3 60.1ee yAaJICHHbIX CI0éB. On Bepnétca BO BTOpoti 
—cioH. Ho arom MOxKHO BO36YANTH, NOANAB BO BTOpOl HIM 60- 
Jee YWaJeCHHbill CO H OAHH H3 3.1CKTPOHOB MepBoro culos. 
IIpH stom nosButTcH cBo6oAHaH OpG6uTa B MepBom catoe. Ha 
Heé MOXKET ONVCTHTbCH JIH60 3IeEKTPOH H3 BTOpOro cvloH, 1H60 
NOAHATbIN QICKTPOH. 
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Tak, H3y4aA MoovepEMHO BCe JIMHHH aTOMHOrO CiekTpa, 
MbI TloslydaeM CaMble TOYHbIe H MOApPOONble CBeAeHHA O BO3- 
MODKHbIX 9HEPrHAX BIEKTPOHA B AaTOMe, a 3HANHT, HW O BOS- 
MOXKHBIX CKOPOCTAX QJICKTPOHA, O CFO PaCCTOAHHAX OT Apa 
HM Tak Maee. 

Tlo cux Mop MbI FOBONHAH TOJIbKO O «CKAUKaX» SJIEKTPO- 
HOB C 601ee Male@KuX OP6UT Ha OoJiee OH3KHE, COMNPOBOMAa- 
fOUXCH H3yYeHHeM (boTOHOB. CKayKH 9/leKTpOHa B OOparT- 
HOM HanpaBJICHHH CAMOMPOH3BOJIbHO MPOH3OHTH He MOryT — 
OHH MOJOKHbI COMpOBOKAATHCA He OTMayell, a MOPIOWLCHHeM 
gHepruu. Tak, JlexKaulul Ha BbICOTe KaMCHb MOMKET CKATHTbCA 
BHH3 «6e3 MocToponHeli nomowM». IipH stom On OTAac? 3a- 
Nac cBoell 3HePrHvu, MpOH3BOAA paspYIeHHA Mo yTH HIM 06- 
paula ee B TIVO. 

Ho noguatpes O6paTHo cam no ceOe KaMCHb He MOXCT. 
Emy Hao COO6WHTb HeEOOXOAHMYIO WIA 9TOFO SHEPrHio: Opo- 
CHTb HJIH TIOJHATb BBePpX. 

lia Toro ¥To6bl NOAbEM 31eEKTPOHA MOF MIPOHBOHTH, d/IeK- 
TPOH B aTOMe HOJDKeH JIH6O MOFIOTHTb H3BHe POTOHK COOTBET- 
cTBYIOWMeli SHEprHu, HOO HOJYYHTh STY SHEPPHlo OT CTOMK- 
HOBeCHHA C KAKHM-JIH60 ATOMOM, 3JIEKTPOHOM HIM HOHOM. 

Tenepb MbI MOXKEeM JI€rKO NOHATh, MOYeMY, HallpHMeP, CBe- 
TATCA PacKaJIGHHble ra3bl HIM Pa3bl, Yepe3 KOTOPble MPOUy- 
CKaeTCHA CHJIbHbIT QIeKTPHYeCKHH TOK. B pesyJbTaTe CTOMIK- 
HOBCHHIT ATOMOB fra3a Mexyzy coboli (B nepBoM c.lyy¥ae) HC 
NeCTAULUMH 3JIEKTPOHAMH (BO BTOPOM CJly4ae) Q/IEKTPOHbI B 
aTOMAX, TIOJIY4YHB HeEOOXOAHMYIO SHEPrHIO, «MepeCKaKHBaloT» 
Ha OMHY H3 yAaJeHublx opOut. Kak MPpHHATO rOBOPHTh, <aTOM 
Bo36yxKlaeTcH». SaTeM Yepes O4eHb KOPOTKHH MpOMexXyTOK 
BPCMCHH, H3MEPAeMbIMt CTOMHJIIHOHHbIMH JONAMH CeKYHAbI, 
QACKTPOHbl BOSBpallaloTcH Ha Gowiee OAW3KHe OPOHTbI, H3.1y- 
Yad XAPAaKTepHbIli AIA ATOMOB AaHHOrO pola CNeKT). 

ATOMbI pa3HUHbIX 3JIEMCHTOB OTJIMYAIOTCA Apyr OT Apyra 
Maccoll, 3ApAOM Apa, 9HeprHeli 91IeKTPOHOB Ha pa3pelllcH- 
HbIX OPOHTAaX, YHCIOM NPHHaMeKaulNX aTOMYy /IeKTPOHOB. 
ScHo MOITOMY, YTO HET ABYX QICMCHTOB, CII€KTPbl KOTOPbIX 
coBnagaiu Opt. M3yaus cmekTp Kakoro-1i60 3/IeMeHTa, MBI 
MO2KeM C HOMOLLbIO cMekTpockona OOHAPYKHTb 3aTeM ero 
IIpHCyTCTBHe B CaMbIX Pa3JIHYHbIX CMeCAX HJIM XHMUYECKHX 
COe@HHCHHAX. 

Mo>KHO CKa3aTb, YTO CMEKTP ATOMAa — STO ero «<MaCNOpT». 
Mccnenya cBeyeHve paCKaJIeGHHbIX fa30B B_ CII€KTPOCKOTIe, 
MOKHO OOHAPyXKUTb HUYTORKHeHWMe MpHMecH 00rd die- 
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MeHTA€, CTOJIb MAJIbIe, YTO HHKAKHMH APyrumMH cnoco6bamu o6- 
HapyXHTb HX Hc.Ib3a. Kpome Toro, TakOH, KaK TOBODAT, 
€CHEKTPAIbHLIi =aHaIH3> MO3BOJIAeT JelaTb 3akKJIOUeHHe O 
HaJIHUHH MpHMeceli 3IEMeCHTOB B OYeHb KOPOTKHe CPOKH, Po- 
pa34o ObicTpee, UCM STO MOXKHO CeaTb JOObIM ApPyrHM My- 
TEM, 

IlosToMy CheKTpavIbHbIH AHa.IH3 HMeeT 6O.1bINIOe 3HAYCHHe 
B HayKe H TCXHHKe H B PAe CulydaeB He3aMeHHM. 

Euré B MpOulIOM BeKke ObLIH y4eHble, YTBepXAaBlIHe, YTO 
JHOAH HUKOrLaA He y3HaloT, H3 Yero cocTosT 3Bé3q—bI. Ho BOT 
Obl OTKPbIT CHEKTPaJIbULIH aHaJIH3, NMO3SBOJIAIOWUMH WenaTb 
STO TaK %Ke YBCpeHHO, KaK eC.IH Obl 3BE3bl HAXOWHJINCb «B 
‘HaluHux pyKax». Bowbiue Toro, HHEPTHbI ra3 reIH Obl CHa- 
Yala OTKPbIT Ha Co.1Hlle, a yxKe MOTOM Ha Semile. 

Ha 9TOM TipiMepe MbI eulé pa3 yOex.aeMca B TOM, ITO 
HeT TpauH, JIN Halllero MO3HaHHA. 

Bo3MOXKHOCTb J[BIDKCHHA DICKTPOHA TO.IbKO MO pa3pelleH- 
HbIM OPOHTaM elaecT aTOM YCTOHYHBbIM, cooOllaeT eMy 
«TBCPOCTb». 

Bort aTOM MO.1V4H. yap oT coceAHero aTOMa H.IH 3JICK- 
Tpona. Orn waunnaer aABuraTpces. Ho ecw 3Heprust, nepewaH- 
Has! CMY HPH yAape, MCHbIUC SHEPrHH, HCOOXOAHMOH ALIA BO3- 
GyKMeHHA ATOMA, TO CCTb ILIA MOWbEMa OAHOFO H3 3.1CKTPO- 
HOB Ha OJIUKAHLIyIO CBOOOMHYIO YMal€HHyIO OpOUuTy, TO BCe 
XICKTPOHbI OCTAHYTCH Ha CBOUX OpOuTax. 

Copcem HHaye Bea Obl CeOA aTOM, eclH Obl w0ObIe NyTH 
NAA WICKTPONA ObLTH BOBMOMKHHI. Campi JIGPKHH TOJTYOK, XO- 
TA HE3HAUNTeAbHO, HO MeHS.1 Obf OPOHTHI BIeKTpOHOB. ATOM 
Obl Obl «MSPKHM>, TO CCTb JIErKO MeHALT Obl CBO€ CTpOeHHe OT 
suo6oro cla6oro TOMUKAa. 

B AeHCTBHTCJIbDHOCTH ATOM He MeHSICT CBOCrO CTPOeHHA MO 
TeX TlOp, NOKa He MOJIYYHT AOCTATOUHO CHJIbHOrO yjlapa. Cya- 
6ble yAapbl «He OCTaB.IAIOT Ha HEM CJleqOB». ATOM BeET ce- 
On, KaK TBCDJaA YacTHLa. 

TakHM oO6pa30M, CyUleCTBOBaHHe pa3rpanHyeHHoro pada 
PAa3peINCHHbIX OpO6uT OOecMeqHBaeT KTBEPAOCTb» aTOMA. 

Hack0.IbKO «TBEpA», Ka3a0Cb Obl, OUCH XPYNKHH aToM, 
MOMKHO BH/[CTh H3 TOrO, YTO Ip OObIYHbIX TeMNepaTypax aTO- 
Mbl fa3a, CTaJIKHBasicb, He BO36yxAaloTcA. A BbI NMOMHHTe, 
KaK BeJIHKH CKOPOCTH JBHOKeHHA YaCTHL rasa. 

IIpenctaBbTe ce6c CTOMKHOBeHHe JBYX CTaJIbHbIX sep, 
HECYULHXCA HABCTPeYuy APYr APyry CO CKOPOCTbIO B HECKOWIbKO 
COTCH MeTDOB B cekyHAy. Uro Oymer c HUMH Moce yapa? 
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Oun paso6piotca BapeGesru. ATOMbI C HX TOHYAHIWeH 3ICK- 
TPOHHOM OOOMOUKO! OKa3bIBaIOTCA «Kpeslde> CTAJIbHbIX AEP. 
Tlostomy mpeacTaBsleHve O raze, KaK O MHOMKECTBE TBEPIbIX 
YaCTHU, BIWIOTb MO 3HAYHTeJIbHbIX TeMNepaTyp Ta3a, Mpa- 
BHJIbHO. 

Onuako Mp AatbHelitieM MOBbILIeHHH TeMMepaTyPbl CKO- 
POCTb YaCTHIL HACTOJIbKO YBeJIHYHBaeTCA, YTO SHEPrHH, Mepe- 
flapaemoli HMH Apyr Apyry MPH CTOJIKHOBeHHH, CTAaHOBHTCA 
mocTaTOuHO Wid Bo3s6yKReHuA. Bos6yAnBuheca YaCTHUbI OT- 
air mpuo6perénHplii HMM H3/IHUIeK 9HEPruH B BHZe PoTo- 
HOB — ra3 HauHHaeT CBeETHTDCA. 

Tak MpoucxoAuT B raze MpeBpalllele SHePrHH TeMIOBOTO 
JLBAXKEHHA MOJICKY/1 B CBeTOBYIO 9HeprHto. Touvo Tak xe Mpo- 
HCXOJHT TIpeBpallleHie ICKTPHYECKOH JHEPrHH B CBeTOBY1, 
Kora YCpe3 ra3 MPOXOAUT WICKTPHYeCKHH TOK; TOJIbKO B 9TOM 
clyyae BO36yKTeHHe ATOMOB MpOH3BOAHTCA yAapaMy ObI- 
CTPbIX IJICKTPOHOB. 


8. JuekTponnan oO6010uKa WH NeEPHOAMYECKHH 3aKOH 
Menneueesa 


Bue Mbl y2Ke rOBOPHJIM O TOM, YTO Ha KaxKAOH OpOuTe 
B aTOMe MOMKeCT HAXOMHTbCA MPH JUOOLIX YCJIOBHAX TOJIbKO 
OMHH 3JI@KTPOH, 

3Hasd 3TO, MOMKHO yxKe pazoOpaTLcA B TOM, KaK CTPOHTCH 
9€KTPOHHaA O6OMOUKA, COCTOMINAA H3 MHOFHX 9JIEKTPOHOB, 
H aTb OObACHCHHe MepHOAHYHOCTH XHMHYeCKHX CBOHKCTB, OT- 
Kpbiroli JI. WH. Menaeseenpm. 

KakoBo CTpoeHie 3.I@KTPOHHbIX O6o/l0"eK y HeBo3sbyx- 
M@HHbIX aTOMOB? CKOJIbKO 3/IEKTPOHOB COslepxKaT OHH B 
HaPy2KHOM cJloe, OMpeseAlOlleM XHMH¥eCKHe CBOHCTBAa 
aTOMOB? 

ATOM BOMOpOsa COMEPKHT BCerO OHH BICKTPOH, KOTOPbIA 
HAaXOJHTCA Ha OAHOM H3 OPOuT MepBoro C.ION. 

Atom reua o61anaeT ABYMA QJIeKTPOHaMH, HaXxOJALWH- 
MHCA Ha JByX OpOuTax nepsoro co”. TakHM 060a30M, y aTO- 
Ma reJIMA MepBbl CO WeIHKOM 3anOJIHeH. OToT *akT OUeHb 
BpanakeH. Kak OKa3aJl0Cb, ATOMbI, yY KOTOPbIX 3€HATHIC CIO MOVI- 
HOCTbIO «3ACTPOCHbI>, ABJIAIOTCH XHMHMYCCKH HeAKTHBHbIMH: 
OHH He TOJIbKO He CNOCOOHbI COCAHHATHCA C ATOMAMH APyrHx 
COpTOB, HO H He COeHHAIOTCA Make Apyr Cc ApyroM B MOVe- 
KY Jbl, KAK ATOMbI APyrux ra3o0B. ITO HuepTHble ra3sbl — Te/HH, 
HeOH H Jp. 
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CaeAyIOUM 10 MOPAAKY 3a TeIHe€M aTOM HTH O6laqaeT 
TPpCMA RICKTpOHAMH. /Lpa H3 HHX 3anHMaloT NepBuli Coll, a 
TpeTHH pacnoviaractcs Ha OPOHTe, NPHNALICAAUlell yoKe BTO- 
pomy colo. Cnycrutpes Ha nepBblll cloli ON Ne MOZKeT, 1A 
Hero TaM yoKe HeT McCTa. 

BnaoTb AO FecstToro HoMepa Tabanupt Mecnzeicepa HeT 
MOCTCNeHHOe YBecINYeHHe YMCA B1EKTPOHOB BTOpOrO COR, 
3aKaHYHBalolleecnH y HCOHA. O6a Clos ATOMA MllepTHOrO rasa 
HCOHa UCHKOM YKOMILICKTOBAHB!. 

Myivutili 3a HeOHOM 31eMeIT HaTpHH yAepekHBaer 
CBOH OANHHAULAThHT X1ICKTPOH WK Ha opOuTe TpeTbero 
COS, 


Amom badopoda Amom numus Amom Hampur 


aye 
Shia 





ae" Aaxympennue 
ganAamele opbumel 


Puc, 18. Cxematuyeckoe 1306paxKeHHe aTOMOB BO,LOpO1a, JUTHS Honat- 

pus. Slipa ve BHJIRLI, Tak Kak OM Mp 9TOM YBCSIHUCHHH CcIMLIKOM 

Maibl. Y BceX YTHX ATOMOB B HaPyAKHOM CJ1OC HAXOAHTCA OANH BICKTPON. 
OTO OObACHSeT HX XHMHYUCCKOE CXOUCTBO (cM. ple. 2) 


TlocmMotpnte Tellepb Ha pie. 18, Na KOTOPOM cxeMaTHYecKH 
H300pa7*KCHbl 4€TOMbI BOLOPOAA, JIHTHA HW HaTpua. B 3stTHx aTo- 
MaX HaQpyocHbid MOKPOB ApeACcTaBJleH OAHHM 9.1@KTPOHOM. 
}iMeHuO TOSTOMY XHMUHYECKHE CBOHCTBa 3THX ATOMOB Tak 
O1N3KH Me@KAV Cobol. DTO NepBble BXICMCHTbI H3~ TeX, 
KOTOpbIc BXOJHT B MepBLii cromOem Tabwlnubl Menxe- 
Jee BA. - | 

ATOMbI OcCPH.LIHA COACpKAaT ABA YICKTPOHa BO BTOPOM 
COC; ATOMbI MarHHA — Ba 3IeCKTPONa B TPeTbeM c.10¢c. ITO 
NepBbic H3 XICMeCHTOB, COCTAB.AMIONINX BTOpOoli cToO.1Gel Tab- 
muub! Menmetcepa. Hx xumiyeckHe CBONCTBa TakKxKe BeCbMa 
653K. To *e camoe HaO.1iomaeTcd H MaJIbUle: XHMHYVeCKHE 
CBOHCTBA XIEMCHTOB, HM@IONLAX OMHHAKOBOe YHC.10 XICKTPO- 
HOB B HapyXXHOH O60.104Ke, OIH3KH, 
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faaea Ill 
ATOMHOE SAPO 


eee ABJICHHS He TOJIbKO WaJIW B PYKH (PH3HKOB 
OpyzkHe, HPHroqHoe AVIA HccJleTOBaHHH ATOMHbIX Hep. 
Onn MO3BO.IHJIH Tak*Ke pelWIHTb 3aAayy HCKYCCTBEHHOrPO Npe- 
BNAULEHHS XHMHYeECKHX JJICMCHTOB. 


1. PaguoakTHBHble mpeppallenus 


Kak yoxKe FOBOpH0Ccbh, paHOaKTHBHbIe aTOMbI BbIOpacsl- 
palOT H3 CBOWX HEAP albda-YacTHUbI, 6eTa-YaCTHIUbI H BbICOKO- 
YACTOTHOe 3ICKTPOMArHHTHOe TaMMa-H3v1lyyeHHe. Bpio ycra- 
HOBJeHO, YTO BCE STO BbIOPAChIBaeTCH AAPOM aTOMA; B dV/IeK- 
TDOHHbIX OO6Q10UKAX HU OHO H3 NepedHCJIeHHbIX M3J1yueHHh 
3SAPOMHTbCA HE MODKET, 

Uro Ke MpOHCXOAUT pH 3TOM C aTOMOM? 

Anpiba-yacTuua o6lamaeT Maccoll 4 uw 3apamom 2. (MobI 
MOMKeEM Tellepb, M@XKAY NpOuUHM, TOUHCe ONpPeAeIHTb, TO Ta- 
koe avip(a-uactuua. Temi umeer B TaOmnue Meiemeesa 
NOPAAKOBbIT HOMep WBa. CuleqOBaTeJIbHO, ATOM TeJIHA COCTO- 
iT H3 ADpa, Hecyllero ABOHHOH NOMORKUTeJIbHbIN 3apAA, H H3 
iBYX BPAWLalOULUXCA BOKPYF Apa wWiekTponos. Ambda-yactH- 
Ila, KAK OblIO YKA3aHO BDILWe, — LBaA bl MOSOXKHTCJIBHO 3a- 
PAMKCHHDIH ATOM eJIHH, TO eCTb AApO aTOMa remus.) Bpi6pa- 
ChIBaM aibcba-dacTULy, PAMHOAKTHBHOe ALPO HWAeTCA 3TOH 
waccbl H 3apsada. Cremopatesibiuo, APO HCXOMHOTO J/1eMeHTa 
MpeppalllaeTcs Mp aJib(Pa-H3JIVYEHHH, HIM, KaK POBOPAT, NpH 
alb(a-pacnase, B Apo Apyroro aeMeHuTa, OOsazatoulero 
MCHbIUIHM Ha YeTbIpe eAHHHILbl! ATOMHbIM BeCOM H MeHbUIHM 
Ha Be CAHHNUbl aTOMHbIM HOMepoM. A Tak Kak aTOMHDbIH HO- 
Mep onpesclseT MOOKeHHe WieMeHTa B TAG.THLWe MeuyteJle- 
eB, TO HOBDITT 2ICMeCHT OKAKeTCH CABHHYTDIM B TaOMuUe Ha 
Be KleTKH Ha3al. Koneuno, HOBOe AAPO He MOMKeT COxpa- 
IHTb Mp@xKNeTO KOTHYECTBA 9.JEKTPOHOB H HX PacnOJIO%KCHHA 
B aTOMe, DlekKTNOHHAaA O6O0UKA NepecTpanBacicH, TepAA ABa 
JHUIHHX QIEKTPOHA. 

IIpu 6eTa-pacname APO Teper OTPHLaTeJIbHbIN 3apsAA, 
Tak Kak MIpH 39TOM H3 Adpa (HMeHHO H3 Apa, a He H3 3J/1eK- 
TpOHHOT! OG6O104KH) BbILIeTaeT OAH 9JIEKTPOH. Cue oBateJb- 
HO, NOJOKHTeIbHDIN 3apAa Apa YBeJIHUHBaeTCH Ha eAHHHLY. 
MB 3TOM CayYae O6010UKa aToMa TlepecTpanBaeTcs, NpHyem 
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ATOM TIPH MepBoll BO3MOXKHOCTH 3aXBaTbIBacT HeocTalouLli 
eMy Tellepb 3.1eKTpon. Hopp atom rotos. Ero Mecto B Ta6- 
mye MenaesiecBa CMelulacTcA Ha OAHY KleTKy Briepés, XxoTs 
ero ATOMHDbIIi Bec He H3MCHHICA. 

B pesyprate pacnaja aToMos, mepexoAAulix B Apyrue 
KeTKH TaOnubt Meriqeneepa, pasuoakTUBHOe BeLILeCTBO 
BCera COCTOHT H3 pa3/IHUNbIX COPTOB ATOMOB. 

Tip ramMa-H3.1y¥cHHun 3apsa, Apa ue Melinetes, a Macca 
Ajlpa MeHSIeTCH Ha OUCHL MalylO BeTHYHHY. Apo ormactT u3- 
JHIUCK INCPrHH, OCTABIUHNCHA B HEM Tocwle abda- win 6eTa- 
pactaya, B BHAe KBaHTa YX.ICKTPOMArHHTHOFO H3.1yueHHA 
O4CHb OOMbUIOH YaCTOTLI, HIM, Kak O6pa3io BbIparKarortes 
(PH3HKH, B BHe «KCcTKOrO» KBaHTa. Mecto aToMa B TaGHLe 
MenfeleeBa He MeHACTCA. 

O 4émM CBHACTeIbCTBYIOT 9TH CaKkTbI? 

slapa MoryT BbIOpacbIBaTh H3 CBOHN Hep 3apsKCHHbIe 

YaACTHIUbI. SHAYHT, CAMU AOPA HE AGAMIOTCA NpOCTbLMU, NCOe- 
AUMOIMU UACTUNQMU. 

Apa OMHAX ATOMOB MOryT MpecBpaulaTLed B Apa APyrHx 
aTOMOB. SHAUHT, 6 Npupode cyiecTeYyIOT npespalicHus, npUu 
KOTOPbLX OOHU IACMEHNTHL NPCGPAWAIOTCA GB Opyeue IACMECHTOL. 

IIpn 6eTa-pacnafe Bec aTOMa MpakTHUeCKH He MeHsHeTCA, 
HO aTOM MepeXOAHT B APyrylo KJleTKY Tabb Menaeseesa. 
SHAYHT, CYN{ECTBYIOT ATOMbL, 3AHUMQIONIUE PAZAUUNbIE MeCTA 
6 TAOAUKeE Mendereesea, HO O6AaCaIoUuue COUHAKOBbIM ATOM- 
HbIM BCCOM. 


2. Hsoronp uv n306appti 


CylilecTBOBaHHe AaTOMOB PG3UYHOLX 3.1IEMCHTOB, O6.1a71a- 
IOULHX OOUHAKOBOLM ATOMHbIM BeCOM, HABOAH.1O Ha MbICJIb O 
TOM, 4TO CpeAH ATOMOB OAHOFO H TOrO 2KeE XICMCHTA JOJDKHbI 
CYIILECTBOBaTb ATOMbI pa3.1HYHOrO BeCa. ITH ATOMDBI, OYCBHI- 
HO, JOJDKIIbI OO1aLATh OAHHAKOBDIM 3aps1OM Apa, NO HMeTb 
Pa3.IHYHbIH ATOMUBIT Bec. 

Yro6bl MpoBepuThb CpaBeIMBOCTh 3TOFO MpeAMO-TOXRKeHHA, 
HeEOOXOAUMO ObLIO NOMPOOOBaTb OTAEJIHTb TAKHC ATOMbI APyr 
or Apyra. Ho kak 9TO MOXKHO Ce.1aTb? Beab y aTomos, Apa 
KOTOPLIX 06.18 2al0T OJHHAKOBBIM 3apH OM, 3XIEKTPOHHbIe O60- 
AOUKH COBEPINCHHO OAHHAKOBbI. GHAYHT, H XHMHYeCKHe CBOII- 
CTBa HX TaK?Ke OAHHAKOBbI H Pa3e.IHTb TAKHe ATOMbI XHMH- 
YeCKHMH cnoco6aMH OYeHb TPy/HO. 

Pa3MeJIHTb pa3JIH4Hble ATOMLI H ONPeAeIWTb UX MAaCCHI 
MOXHO MPpHMepHO TaKHM Ke CnocoOoM, KaKHM OlIpeeJIHJIH 
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Maccy SJleKTpoHa. JI1a Toro 4TOOb! H3MeCpHTb Maccy aTOMa 
9THM CIOCO6OM, HYKHO, BO-MePBbIX, 3apAAHTb aTOoM. Befb 
QJIEKTPHYCCKH He3aPpAKeHHbIN ATOM HE OTKJIOHACTCA B QICK- 
TpHuecKHX H M@rHHTHbIX MoOAX. Ja Toro uTOObI 3aPAHTb 
aTOM, MOCTATOYHO OTOPBAaTb Y Hero OHH HIM Ba 3ICKTPOHA. 
ATOM MpeBpaTHTCH B MOJIOXKUTCIbHbIA UOH (HOHOM Ha3bl- 
BaeTCA 3aPpAXKeCHHbIN ATOM; TepAA QICKTPOH, aTOM IIpeBpa- 
UlaeTCA B MOJIOXKUTEJIbHO 34PpAKECHHbIN HOH—KOPOTKO—IIOVI0- 
2KHTeJIbDHBIH HOH; TPHCOeAHHAA K ceOe JWIWHHH 37eKTPOH, 
aTOM lIpeBpalllaeTcA B OTPHUaTeJIbHbIM WOH). Gaps uCHa 
HaM OyleT H3BeCTeH: OH OyAeT PaBeH MO BeIM4YHHe (HO HE MO 
3HaKY) 3apAAY OAHOTO WIM ABYX 3JICKTPOHOB. 





Puc. 19. YnpouénHan cxeMa npHOopa WIA ompeleteHHA Macchi 
ATOMOB He€OHAa 


OnbiT MOO2KHO OO.1eCrUHTh, EC/JIH B3ATb BeLIeCTBO, y KOTO- 
poro aTOMb! CBOOOAHDI, He CBA3AHbI B MOJeKy.Ibl. Kpome Toro, 
HHTePpeCHO H3Y4HTb BeLLECTBO, Y KOTOPOrO ATOMHbIH BeC CHJIb- 
HO OTJIHMYaeTCA OT HETONHCTeHHOrO!. OueHb NOAXOAAWLUM QVIe- 
Me€HTOM MO3ITOMY OKa3bIBaeTCA HHEPTHbIt ra3 HeEOH (aTOMHbIA 
Bec 20,2), KOTOPbIH H Obl HCCJlIeMOBaH MepBbIM. 

Bot ynpoménHoe H306paxKeHHe mpHOopa, C MOMOLIbIO KO- 
Toporo JI. J]. TomcoHom 6511 ucculegqoBaH HeOoH (puc. 19). 
Heou nomellaJica now, He6ObINHM WaBJIeHHeM B CIeWNaJIbHbIH 
cocya. B ra3e 10 MHOrHM Mpv4HHaM BCera CYLLeCTBYIOT CBO- 
GoWHble 31eKTPOHbI. Ecvim O¥eHb CHJIbHO 34PAQHTb AHO HW Ka- 
TOM (CM. PHCYHOK), TO 3TH CBOGOJHbIe WIEKTPOHbI, OTTAJIKH- 


'O MaJbiX OTKMOHEHHAX ATOMHOrFO BeCa OT LemouHCeHHOrO (Ha 
ONH MpoueHTa) Mbl MOKA TOBOPHTb He GyjeM. Takne OTKJIOHCHHA CBA- 
3aHbI C 3aMaCOM SHEPrHH B ATOMHOM Ape. OQTOT BOMpOc Mbl paCCMOTPHM 
HwKe (B riaBe IV). 
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BAACh OT KATOMa I YCTpeMJIsacb K aHogy, Oyzyr mo Mopore 
CTaJIKHBaTbCA C ATOMAMH HeOHA H OTPbIBaTb Y HUX XICKTPOHNDI, 
Mo.102KHTesIbDHO 3APAxKCHHbIC HOHbI HEOHa yCTpeMATCH B O6- 
paTHOM HanpaBJleHHH — OT aHoda K KaToay. Ho ckBo3b oT- 
BepcTHe B KaTOAe Mpoli@yr He Bce HOHbI — AVIMHHbIH TONKHT 
KaHaJI B KATOLe MPOMYCTHT TOJIbKO TC HOHbI, KOTOPble ABHAKYT- 
CH BOJHOM H TOM 3Ke HaNpaBJleHHH — BAGIb OCH MmpHOopa. 

BuwleTeB H3 KaTOZa, HOHbI MOABepraloTesd MeficTBHIO OOVIb- 
LHX JI@KTDHYeCKHX H MAPHUTHBIX CH. ITO WeaeTCH MPH No- 
MOLL CH.JIbHOoro MarHuta. K mo.tlocaM ero MpHKpe;leHbl Me- 
TALIHYeCKHe MIACTHUKH, 3aU[HULeHHbIe OT COMPHKOCHOBeHHA 
c >KeMe30M MarHita mpokjaaKaMH u3 H380mnTOpa. Mera- 
THYCCKHE MIACTHUKH 3aPAKAIOTCH PA3SHOHMEHNbDIMH 3apAsa- 
MH. Ilon melicTBHeM 3.1I@KTPHYCCKHX CHJI HOHbI OTKJIOHAIOTCSI 
BBCPX, &@ MArHHTHbIe CHJIbI OTK-IOHAIOT HX BIpaBo. 

Ecau 6b BCe HOHDI, O6s1aqalollve OAWMNAKOBOH MaccOH H 
3apsJIOM, HMC.IH OJY H TY 2Ke CKOPOCTb, BCe OHH NPHUNIH Ob! 
B OAHY H Ty *e TOUKY 9KpaHa. Ho HOHbI 3apO*RAAalOTCA B Ca- 
MbIX Pa3IHUNbIX MecTaX TpyOKH H MOLBepraloTca eHCTBHIO 
QICKTPHUCCKHX CHJT pasHoe Bpema, OHH NOMYYAaIOT B Pe3y.Ib- 
Tate CaMble Pa3vIHUHLIC CKOPOCTH H MOITOMY OTKJIOHAIOTCA M0- 
pasnomy. Ha akpalle HOUbI pacno.1oxKAaTCA BAOb OCOGOK KPH- 
Bol JINHHH, (OpMy KOTOPOH MOxRNO pacculTaTh. bpicTpple 
HOUbI OTKJONSTCA MeHbIUC H OKaxkyTcs O.1H2Ke K OCH TpyOKH, 
MCILICHHDIC OTKJIONSITCA CHIbHCE. 

Monbt pa3.1HublX Macc H 3apAOB pacnolaraloTcn Ha pas- 
IHUHDIX KpHBbIX, Honpt c 6ovpuroli Maccoll Mod AcHcTBHeM 
TCX JKC CHA OYAYT OTK.ONSITDCH MeibIue. Ilo (@opMe TostyaeH- 
HbIX KDHBbIX ODI OMpemesielbl MaccLl HOHOB. OKa3a.tocn, 
UTO HCOH COCTOHT H3 CMeCH aTOMOB, YaCTbh KOTOPbIX HMeeT 
aTOMHBbIHi Bec 20, a uacTb 22. Bowtee TOUNbIC ONbITHI MO3BOJHJIH 
OOHAPY2XKHTL cue BeECbMa HeOOIbUIOe KOJIHYeCCTBO aTOMOB 
HeoHa ¢ Maccoll 21. 

Koneullo, KPOMe HOHOB, OO1aTalolulHX pa3siibIMi MaccaMH, 
B IpHOope OKAKYTCA CLUE HOHDI, OOMaMalollne PasHbIMH 3apH- 
JlAMU; Beb Y H€KOTOPbIX ATOMOB MOFYT OKa3aTbCA OTOPBaH- 
HbIMH HC OHH, a Ba d1eKTPOHa. OTH HOHbI OyAyT OTKJIO- 
HATbCA XTEKTPHYCCKHMH MW MarHHTHbIMH CHJIaMH ropa3yo 
cCuwIbHee. Onn OYAYT PasMellLaTbCA Ha D9KPaHe Ha OTMeJIbHbIX 
KPHBDIX, 

Tak 6bIM0 MOKA3aAHO, YTO ATOMHOLUL BEC XUMUYNECKO2O IAC- 
MeHTQ@ €CTb GB OCLCTBUTCABHOCTU CPeOHUll BEC PABAULHOLX NO 
MQCC@ ATOMOB. 
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AToMb! OHOrO H TOrO *%e XHMHYECKOLO 3JIEMeHTA, 3aHH- 
Malolllve OHO H TO Ke MecTo B Ta6nHue MenzevieeBa, HO pas- 
JHUHbIe TO Macce, ObIIH Ha3BaHh U3OTONAMU. 

Tlosquee O6blIH MoOcTpoeHbl ropa3sqo Sovee COBCPIUeHHble 
npHOopbt. QvuiekTpHueckHe H MAPHHTHb!e CHJIbl B HHX AeHCTBY- 
IOT TaK, YTO BCe HOHbI OAHHAKOBOH MAaCCbl H€E3aBHCHMO OT HX 
CKOPOCTH COO6HpaloTcs B OAHY KOPOTKYIO HW OYeHb TOHKYO Yep- 
Touky. B TakHx mpHOopax He yCKOUIb3aloT oT Ha6J1oqenHuA 
ATOMbI, COMepKallHecA Marke B OYCHb MAaJIOM KOJIMYECTBE. 
Kpome Toro, MacCbl aTOMOB yyJlaeTCH H3MePHTb C BeCbMa 
6OJIbIUOl TOUHOCTbIO, OXOAAIel MO MHJVIHOHHbIX O/leH 
npoueuta. [I1pH6oppbl sTH Ha3blBaloTcs macc-cneKTpoepagamu. 
Bce H3BecTHble XHMHYCCKHE WICEMEHTHI HCCIeEMOBAaHbl Telepb 
C HX MOMOUIbIO. Okasaio0cb, UTO MOUTH BCe 3JIEMCHTbI OO0Wa- 
atoT HeCKOJIBKHMH H30TO- 
naMu. TakuM oOpa3om, mou- 
TH B KAKAOH KuleTKe MeHJe- 
JICEBCKOH TaOMHIUbl OKA3bI- 
BaeTCA HECKOJIbKO pa3vIH4- 
HbIX COPTOB ATOMOB. 

Ha pue. 20 Mb MpHBo- 
JWMM TOT Ke yrovloK TaOJIH- 
libl, YTO H Ha pHe. 3, HO 
Tak, Kak ero cJleaqyeT Mll- 







I 
bodoped 
1={99 96} 
Z-(0.02) 
































Alumuu 
&-(7 5} 
F2t97°9) 


i 


hepunnu 
8 -(manu} 
9-(~100} 
IZ 


fenuty 
J3-( mang} 
4 {~100) 


10 



















Heon Maéxuu 
CaTb B Haul AHH. Bepxusia 20 -(90.0) | Hampuu | 24 (774) 
uHppa 3heCcb NompexHeMy 21-(0.27)) 23-(100) | 29 (115) 
ATOMHbIH HOMep, MOKa3bl- 22-(9,73] 26 -( 11.1) 


BalOllHH 3apAd AApa H YHC- 
JO QICKTPOHOB B aTOMC. — Puc. 20. Jesuit Bepxuuii yrom Ta6- 
I[u@ppb, cromujwe MOA Ha- — anuo Menseeesa. }loxasaun ycton- 
3BaHHeM 3JIEMeHTa, — OK- YHBbIC HSOTONbI 
PYrvIGHHble ATOMHbIe Beca 

H30TONOB. Tak, HanmpuMep, JWid resuA BMeCTO aTOMHOFO Beca 
4.0039 MbI nuulemM ucAoe YNcIO 4. DTH WeMbIe YHCIIa MbI Oy.1eM 
Ha3bIBaTb <MACCOBbIMH UHCaMH» H30TONOB (OKpPyrileHHe 4HC- 
Wa CiletaHo 3fecb He NpocTO WIA yoOcTBa, usn4ecKHH 
CMbICJI ITHX UHCe BbINCHHTCA HHKe). 

PanoM ¢c MaCCOBbIMH YHCIaMH B CKOOKaX yKa3aHO Npo- 
WeHTHOe COMepxKaHHe H3OTOMOB B OOBIYMHOM BCTpeyalwollleMCH 
B lIpupowe BeulecTBe. Tak, H30TOMa HeOHa C MACCOBbIM HYHC- 
om 20 B IpHpOAHOM HeOHe COsepxHTcA YO MpOWeHToB, H30- 
Tolla ¢ MaCcOBbIM 4HCIOM 21 — 0,27 NpolenTa Hu u30Tora 
C MACCOBbIM YHC.IOM 22 — 9,73 MpoleHTa. 
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Cpa3y Ke OfOBOPHMCA, B KeTKAX STON TaGJIMUbI yka3aHbt 
TObKO YCTOMUBHIC, TO eCTh HCPpaaHOaKTHBHbIC H30TOMbI. Cy- 
ULeCTBYIOT B HHX CULE <BPeMCHHbIe 2KHIbILbI> -— HeyCTOHYH- 
Bbl€ H30OTONbDI, KOTOPbIe PpdCHaaloTcs H nepeOupatoTca «Had 
MOCTOAHHOe XKHTCJIbCTBO» B APyrhe KeTKH. O HHX Mb pac- 
CKaACM HHAKC. 


Bb BHAHTe, YTO axe BOLOPON H TOT OO/laqaeT ABYMA 
yCTOMYHBLIMH H30TOMAMHM C ATOMHbIMH BecaMH | u 2. Boaee 
THKLH H3OTOM BOLOPOMA, MOAYUHBIIHH Ocobo0e Ha3sBaHHe 
«feliTepHii>, B CO@AHHEHHH C KHC.IOPOJLOM MaeT TAK Ha3bIBae- 
MVIO «<TSPKETYIO BOY». [lo CBOHM CBOHCTBAM OHA 3aMETHO OT- 
AHUAeTCH OT OOLINHOH BOI: TaxKeICe, 3AaMeEP3aeT MPH YeTbI- 
pex rpaylycax Tella HT. J. 

IIpocrelimice 43 BCeX CYILCCTBYIOULHX sep ——- AApO H30- 
Tolla Bogqopoxa | —- noy4n.1o HasBaHHe NpOTOK (oTCIosa — 
HHOrla BCTpeyalolieecaA HasBaHHe WIA YACTOrO H30TONMAa BOO- 
pola | — «npotuii»). Tipoton o61aaeT 3apxvOM, paBHbiM 
NO BCTHUHHE 3apsaAY XICKTPOHA, HO OOPaTHbIM MO 3HaKy. 

Uactro OHH H3 H30TONOB 3HaYHTeIbHO MpeoOdalaer Ha 
mpyrumu. [1pu 3ToM cpCAHHH aTOMHbIN Bec OyAeT OFeHb MaJIO 
OTMHAYATbCA OT BeCa Mpeob.tadarollero H380TONA. 

Tak, KHcaOpon comepxKUT 99,76 MpolcHTa H30TOMAa C Mac- 
coBbimMm 4Hc.1oM 16; 0,04 mpouweHTa H30TOMa C MaCCOBbIM YHC- 
nom 17; 0,20 npoucHta u30ToMa ¢ MaccoBbIM 4HCcIOM 18. 

Mbt yoke 30aeM, 4TO B KauccTBe ATOMHOH eAHHHILbI Maccbl 
yucHble NpHHsIH !/;5 OT Maccbl aTOMa KucsOpona. Tipu sToM 
CUUTAIH, YTO BCC KHCMOPOJHbIC ATOMbI HMCIOT OAHHAKOBy!O 
maccy. Ho Bedb aTOMbI KHC.1OpOa MOryT O6/1aaTb pa3HbIMH 
MaCCaMH, HMOITOMY H CAHHHMa MaCChl MO2KCT ObITh Pa3/IM4HOH. 
Moxkio ONpeAeIHTb CpeaIoI Maccy MpHpOAHOH CMeCH H30- 
TonOB KHclopona H '/1¢6 OT STOH CpeqHeH MaCCbI IPHHATb 3a 
CHHHILY. OTOH eAHHHUCH MOb3yloTCA XHMUKH, HMeIollHe We- 
JO Yaule BCero C TPHpOAHOTT CMeCcbIO H30TOTIOB. MUSHKH *Ke 
YCJIOBHJINCb CUHTATh CAHHHUCH Macc '/ig OT MaCCbI H30TOTA 
KHC.1OpOsla © MaCCOBbIM YHC.IOM 16, TAK KaK OHH OpeeJIAIOT 
MACCHbI OT/ICJIbHbIX H30TONOB. Pa3Mune Merk Ay XHMHYeCCKOH H 
(PH3HYCCKOH ATOMHDIMH CAHHAWAMH MaCCbl OUCHb MaJIO, TaK 
Kak B KHCOpoze H30TONa 16 MHOroO OOJIbUIe, YeEM JpPyrHX, H 
CBOAMTCA K CcTCJLVIOULCMY. 

AroMiHad @HUMIa MaCCbl B XHMHYCCKHX CAHHMWAX Oblvla 
yoKe NpHBeAeCHa BBILTE: 


1 aem == 1,66035 - 10-74 rpamMa, 
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(bu3sHyecKand Ke eHHHILA:! 
1 aem = 1,6599-10--*4 rpamna. 


CroJlb Masloe pa3JIH4He AIA HaC COBepUIeHHO HeCyIIle- 
C1BeHHO. 

BceM H3BecTHOe O1IOBO, CPeAHHH ATOMHDIN Bec KOTOPOrO 
paseo 118,7, cocroHT 43 AeCATH H30OTONOB C MaACCOBbIM GHCJIOM 
ot 112 no 124. Bombule Bcero B HEM H30TOMa C MaCCOBbIM 
yuncJiom 120, a HMeHHO, 28,0 npoueHTa. 

Kak Mbl yKe 3aKJ1OUHIH H3 (PakTa GeTa-pacnawa, OJDK- 
HbI CYULECTBOBATb TAKKE ATOMH! Pa3J/IHYHbIX 3JICEMeHTOB, O6VIa- 
Waroulwe OAMHAKOBbIM MAaCCOBbIM UYHCIOM. JleHcTBUTeJIbHO, 
CYULECTBYIOT ATOMbI KaJIVA C MACCOBbIM 4HCJIOM 40 4H KaJb- 
WHA C MaccoBbIM YnCcIOM 40, Kagmus — 112, 114, 116 u ono- 
pa — 112, 114, ll6 ur. a. 

ATOMbI Pa3,IHYHbIX JIEMCHTOB, OO.1a aloe OJMHAKOBbIM 
MACCOBbIM YHCJIOM, Ha3bIBalOTCH W300aPQmuU. 

TakHM oOpa30m, Ta6sInla MenacleeBa ropa3q0 Ooraye 
Pa3JIHYHbIMH ATOM4MH, 4eM 9TO TIPeACTABIAJIOCb PaHbllle. 

B Haul JH H3BeCTHb! 280 pa3JIM4HbIX COPTOB aTOMOB, 
HMCIOWHXCA B NpHpore. Jlamblie MbI pacckaxkeM OO UCcKyc- 
CTBEHHO MOJTYYaeMbIX ATOMAX, YHCJIO KOTOPbIX He MEeHbILIe. 
Bce HCKYCCTBCHHO NOJ1yYaeMble ATOMBI, CCIM OHH OTJIHUAIOT- 
CH OT ATOMOB, BCTPeYalOULHXCA Me*KAY CCTECTBEHHbIMH H30TO- 
NaMu, pawnoaKkTHBHbl. Yepe3 cpaBHHTeJIbHO HeOOJbIUIOH Mmpo- 
M@XYTOK BDeMCHH — OT Ole CeKYHAb] H WO HeCKOJIbKHX 
HEH, OUVeHb PeCAKO AOJIbIIe — OHH TIpeBpaulaloTcA B aTOMDI 
OGDISHDIX, YCTOHUHBHIX H3OTONOB. 


3. Llenouku pasvOakTHBHbIX NpeBpallleHHn 


Kakite Ke aTOMbI O61aAalOoT PaMNHOaKTHBHOCTbIO? Ec He 
rOBOPHTb OO UCKYCCTBEHHO NMOJIYYCHHbIX aTOMAaX, TO 3TO — 
HanvOolee TAKEIbIC ATOMbI NOCJICHHHX KJeTOK TaGJIHILbl 
Mennesiecsa. 

YcToliuHBble, Hepacnaalollnecd ATOMbI KoHYAaIOTCA Ha 82 
H 83 KeTKaXx TaOvIHbl. KvletKka 82 comepxuT (He CYHTaA He- 
YCTOHYHBbIX) YeTbIPe YCTOHYMBHIX H30TONa CBHHWa Cc MaCcco- 
BbIMH 4YHCIaMH 204, 206, 207 nu 208. Kuetka 83 conepxKuT (He 
CUHTAA HEYCTOHYHBbIX) OHH YCTOHYHBbIN H30TON BHCMYyTa C 
MaCCOBbIM YHCvIOM 209. 

Bee aToMbl C ATOMHbIM HOMepoM, 60.IbUIHM YeM 83, paHo- 
AKTHBHbI. Bosiee TAKETbHIC MpeBpallaioTca B Govlee erKHe B 
pe3yJIbTaTe PAjla pawWOaKTHBHbIX MpeBpalleHHi. 
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Ha puc. 21 nokazano «myreniectBue» mo Ta6uue Mex- 
fesleeBa aTOMa TOPHA C MaCCOBbIM YHC.OM 232. ONO HauH- 
HaeTcs ¢ KleTKH 90 H KOHYaeTCH B KeTKe 82 H30TOHOM CBHH- 
lla C aTOMIIbIM BecoM 208. 

Pacnay Topua (3aps 90, Maccopoe yHe0 232) HauH- 
HaeTca C BhIOpachiBaHhs actb(a-yactHubl. HoBbIn aToM, O6.1a- 
TalOWLHH MACCOBDIM YHCLIOM 232-—4= 228, nepexOAUT B KJIeT- 
Ky 88. SaTem c.leQVIOT 2Ba SeTa-pacnala, B pe3y.IbTaTe KO- 
TOPbIX ATOM, HC MCHSSI IpaKTHYeCKH CBOerO MAaCCOBOPrO YHC.I4, 
BO3BpaulaeTcaA B KleTKY 9O. CrtelyloulHli jlaclee aJipipa-pac- 
Nal, YMCHbWUaeT MaccoBoe YHCIO aTOMa oO 224 vu epeBOAHT 


Pacnadanmumeeca 
Anode -vocemuuo 
@ ndpo QD Arcp “40 Qdnexmpor 











Puc. 21. Wpespaimenne TopHs B canter. ATOMbI 9AeMcCHTa 83 pacia/Lalor- 
CH JLBYMS ITYTAMH 


crO ONATb B KeTKY 88. SaTeM Mocwle TpeX adbda-paclaoB 
HOApAA MOyyaercA PaHOAKTHBHbUT H30TOM CBHHILa C Mac- 
COBbIM ¥YHC.IOM 212 (ycTOUHBbIe H30TONb! CBHHILa HWMeroT 
MaccoBble unevia 204, 206, 207 u 208). Stor usoTon nocwe 
GeTa-paciafa lpeBpalilaeTca B PpaHOdKTHBHbIli H30TOM BHC- 
MyTa (OObIMHDITT BUCMYT COCTOHT IeIHKOM H3 OHOFO H30TO- 
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ma c MaccoBbim unc0M 209). Uactb paqHoakTUBHbIX aTOMOB 
BHCMYTA BbIOpacbiBaeT PaHbille a/Ibtpa-YacTHLLy, MepexoaA B 
KleTKY 81, a YacTb BLIOpacbiBaeT GeTa-“UaCTHILy, NepexoAA B 
KleTKy 84, KaK 39TO MOKa3aHO Ha pHcyHKe. OKonyaTeJIbHblii 
pe3yJIbTaT, OAHAKO, OMHH —— YCTOHUHBHIN H30TOM CBHHUAa C 
MaCCOBbIM ¥YHCIOM 208. Tak kak OHH aTOMbI pacnajlalorTca 
paHblile, Apyrhe nmo3xKe, TO B PpaaHOakKTHBHOM TOPHH BCcersa 
comepxatca Bce 12 copToB aTOMOB, MOKa3aHHbIX Ha PHCyH- 
Ke: Ba paHoaKkTHBUbIX H30TOMa TOpHA (HOMep 90, mMacco- 
Bhie UNCa 232 u 228), OHH H30TON aKTHHHA (HOMep 89), zBa 
u30TONa pagHA (nomep 88) HT. JL. 

B HaluH HH H3BeCTHbI YeTbIPe TakHe He3aBUMCHMble pa3- 
JHYHbIe «<IeEMOUKH»> MpeBpallleHHH PaMMOaAKTHBHDIX 3JI@EMeH- 
TOB. ORHY H3 HHX MbI MoKa3aH Ha pe. 21. Apyraa naun- 
Haelca Cc H30TOMa ypaHa (HoMep 92, MaccoBoe 4HCIO 235) 
WIM H30TOMA HCKYCCTBEHHOFO 3.1EMEHTA ILTYTOHHA (HOMep 94, 
MaccoBoe 4HCc.10 239) H KOHYaeTCA H30TOMOM CBHHLa (HOMep 
82, MaccoBoe 4uHc.10 207). TpeTba HayHHaetca C H30TONA ypa- 
Ha (HoMep 92, Maccopoe 4uCcIO 238) HM KOHYaeTCAH H30TONOM 
cBHHua (HoMep 82, mMaccosoe unc.io 206). MH, Hakoneu, mo- 
CJIEMHAA, HeEMABHO OTKPHITAaA WenmouKa NpeBpalleHHH HayH- 
HaeTCca C H30TONa MTyTOHHA (HOMep 94, MaccoBoe 4uHCc.I0 241) 
H KOHYAaeTCA BHCMYTOM (HOMep 83, MaccoBoe unc.I0 209). 

Pacnagd, pamquvoakTHBHLIX aTOMOB MPOHCXOLNT camonpous3- 
BOAbHO, 63 BCAKOTO BO3SAEHCTBUA H3BHE. 

IIpeqnosoxkuM, YTO B HaWIeM pacnopsAxeHHH HMeeTCA 
OHH rpaMM Kakoro-HH6OVAb YAnCTOrO H30TOTIAa (6e3 NpHMecH 
Apyrux u30TonoB), HanpHMep ypaHa 238. KaxKayio ceKyHAy 
HeKOTOpoe YNCJIO ero Aep OyAeT HCMbITLIBATh aIb(Pa-pacnad. 
Tlouemy Ke pa3.IHuHble Apa KycouKa ypaHa pacmaawrcs B 
pasHoe Bpema? Moxer 6biTb, OHH YeM-JIHOO OTJIMYaIOTCA 
mpyr oT mpyra? Her. Bce ero sapa onnHaKoBLI. H ecu ppise- 
JIMTb ORHO H3 HHX, TO He€T HHKAKOH BO3MO2KHOCTH YVKa3aTb, 
Korga OHO pacnagetca. Paciagq ero MO?KCT MPOH3OHTH Yepe3 
HeCKOJIbKO C@KYHA, Ha HalHX rila3ax, 10 MOKeT TakKe MPOH- 
30HTH Yepe3 MHINAapAbI JleT. Pactad KaxKOrO OTACJIbHO B3A- 
Toro Aqpa clyyaeH. SakoH pacilaqa sep Kak oro H30TOMNA 
MOKeT ObITh NOWTYYCH .THUIb Alt OTPOMHOPO KOJIHYeCTBAa Aep. 
MoxkHo, HanpuMep, COBepNICHHO TOUHO Ope eHTh NPOMexy- 
TOK BPeMeHH, 3a KOTOPbI] pacnaeTcA MO.1OBHHa HaJIMUHbIX 
sep (Korfqa HX MHoro). HepyuinMas 3aKOHOMepHOCTb pacna- 
na 60AbWOro YNCNa AAep BCKPbIBAeTCA Yepe3s C.1YYaHHOCTb 
paclafa KayK Oro, B OTAC/IbHOCTH B3ATOTO Apa. 
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Mtak, Mbl MO}KEM OUCHHBATb «IPONOJDKHTeJIbHOCTb XKH3- 
HH» PaMHOaKTHBHbIX ATOMOB AO HX pacnafa MoO BpeMeHH, He- 
OOXOAHMOMY JIA pacnafka NOJIOBHHbI BCeX HaJIMYHbIX ATOMOB. 
3ro BpeMs Hasbipaetes nepuodom noaypacnada, J\na u30T0- 
na ypana c MaccoBbIM 4YHC.1I0OM 238 mepHom Novypacnaya 
paBeH YeTbIpCM C MOIOBHHOH MHJWINapsaM JeT, AVIA pia- 
mun — 1590 ronzam. Dro 3HauHT, YTO, HMeA, HallpHMep, OAHE 
rpaMM padua, Mbl OJDKHbI KAaTb 1590 wieT, nOoKa pacnaner- 
CA MNOJIOBHHA TDPaMMa. IloosBuna OT OCTABLUCHCA NOWOBHHBI, 
TO eCTb YeTBCPTLD TpaMMa, pacmaseTca TakKe B TCHCHHE 
1590 mer u tT. a. Ecclu uMeetTecs KHJIOrpaMM paHa, TO Yepe3 


1590 ner ocranetes '/) KHOrpamMa, uepe3 3180 wer —- '/4 
KH1orpamMMa, Yepes — 4770 ser — 1/3 KuJIorpaMMa HM TaK 
flasiee. 


SHad nepHod Noslypacnala, MOXKHO MO/JLCYHTATb, CKOJIbKO 
paclawqacrca B CeKYHAY Aep B HMEIOWLeEMCA KYCOUKe PpaAHo- 
QKTHBHOFO BCULCCTBA. 

Tak, HallpHMep, B OJHOM rpaMMe H30TOMa ypaHa C Macco- 
BLIM 4HCeIOM 238 KaxkKAYIO CCKYHAY aIb(a-pacnay Mpoucxo- 
mut c 12100 aromamu. M30Ton ypaHa ¢ MaCCOBbIM UHCJIOM 
235 paciafaeted ObicTpee: ero NepHos Mo.typacnaga «Bcero» 
707 MHJIJIHOHOB JIeT, TAK UTO B OAHOM PpaMMe 9TOrO H30TOrMAa 
B CeKYHAYy B3ppiBaetca 78 200 atomos. Jia ofHoro rpaMMa 
OblcTPO pacnasatollerocAd pawHA WMeeM COOTBETCTBeEHHO 
36,2 MHWIHapla aTOMOB, pacia/laloWwHXxCw B KaxKOM rpaMMe 
B OJHY CCKYHAY. 

IlackouIbkO O6JIcruHIOch Obl HCCAeMOBAHHe paHOaKTHB- 
HbIX TIpeBpauleHuli, ecvId Obl MO?MKHO OblLIO BUAeTb pacnay 
Kaxk oro oTseIbHoro aAapa! Takoe, Ka3a.10cb Obl, COBEPIICHHO 
HEOCYHLECTBHMOE KeMAHHEe OKA3aJIOCb JIePKO BbIMOJIHHMbIM. 


4. Kak MOMKHO BHAeTh PasHOaKTHBHbIN paciay, 


JlaBHo ObI0 H3BECTHO, YTO HMEIOULHHCA B BOSAYxXe BOA- 
HOH map sJlerkKO KOHAeHCHpyeTcH, TO eCTb COOHpaeTcA B KPO- 
INeYHbIe KaMeJIbKH TYMaHa Ha 3a4PA2KCHHHIX MbIIMHKAX, a TaK- 
*e Ha HOHAX. IIponcxoAuT 3TO BOT NO KaKOH npHynHe. Korgza 
MOJIeKYJ1a BOAbI MOABePpraeTCA MCHCTBHIO SIEKTPHYECKHX CHI 
KaKOPO-HHOyAb 3apAda, HAMpHMep HOHA, TO 3apAKeHHble Ya- 
CTHUbI, H3 KOTOPbIX COCTOHT CaMa MOJIe€Ky.la, ClerKa CMelLa- 
1OTCA OT CBOHX OOBIUHDIX MOJIOHKeHHH. SapsAAbl, OMHOHMMEHHbIe 
C-3a€PpANOM HOHA, OTTAJIKHBAalOTCA OT Hero, paSHOHMEeHHbIe — 
ApUTArHBalotcs. B pesyIbTaTe 34pAAbI YaCTHIL MOJIeKYJIbl BO- 
Ibl, OOaNarollve APYPHM 3HaKOM, YeM 3apAJ, HOHA, CMella- 
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fOTCA K HOHY, OMHOHMEHHDIC, HAOOOPOT, OTOABHTAaloTCA OT HOHA. 
Cuyibi IpUTAKeHHA MOJICKYJIbI K HOHY OKa3blBaloTca 6OJIbIIH- 
MH, 4eM CHIBI OTTAJIKHBaHHA OT Hero — MOJeKyJla NPHTAPH- 
paeTca K MOHY H Mpnsunaer K Hemy. [louwyanpliaica yacTulla 
NompexXHEMY OKa3bIBaeTCA 3apAXKEHHOH — Beb K HOHY MpH- 
COeMMHHach HelitpabHaa MOJleKyJla, He cnocoOHad YHHYTO- 
X%KHTb 3apAg HoHa. Tlostomy kK uacTHLle 6yAYT IpHJIKMaTb HO- 
Bble H HOBbIe MOJeKyJIbl — BCe, PaCMOOARKeHHbIe MOOMK3ZOCTH, 
KaK 3TO H306paxKeHo Ha pue. 22. 

Uto npou3oli ser, ecu B Cocye C BOSAYXOM, HacbilleHHbIM 
BOJAHbIM MapoM, MpoHeceTcH Obicrpad 3apA-KeHHAaA WaCcTHLA, 
HalpHMep avIb(:pa- uM OeTa-YacTHMa? CraJIKMBaacb, OHa 6y- 
heT CpbIBaTb Y BCTPeyaloULAXCA eH MOJIEKYJI SIEKTPOHBI, o6pa- 
3yA TAKHM O6Pa30M BAOb BCerO CBOeErO MYTH MHOKECTBO 3a- 
PAXKECHHbIX ATOMOB — HOHOB. ITH HOHbI He ycneloT «pa36e- 
*KaTbCA», KAK K HAM MpPHJIHMHeT MHOMKECTBO MO.TEKVT BOABI. 
OG6pa30BaBllancaA Kpouley- 
Haw KalleJIbKa BObI OCTa- 
HeTcCA TaM, rae OT yapa 
mposerepiieli YacTHbl o6- 
pazopasica HoH. B pe3yiib- 
TaTe MYTb ObICTpOH 3aps- 
*KCHHOH YAaCTHIUbl OKAaKeTCA 
OTMCYCHHbIM TOHEHbKOH 6e- 
JOH HHTOUKOH TYMaHa, CO- 
CTOAILeH H3 KalieJieK BODHI. 
QTa HUTOUKA NPeKPaCHO pie 22 Cxema o6pa30BaHHA Ka- 
BHJHa H JlerKO MOKeT ObITb HEHE Bonin Gia aiGae 
ccbotorpa®upospana. 

Ha 9TOM MIpHHuMNe MocTpoeH npHOop, HOCAULHH HasBaHHe 
Kamepbl BustpcoHa. C e€ MOMOULbIO yYeHble MOryT BUAeTb BO 
BceX MOMpOOHOCTAX NYTb YacTHUbl, PasmMepbl KOTOpOH He 
MIpeBbIWaloT TLICHYCMHJWIMAPAHBIX OJleH MHJWIMMeTpa, — 
yTb, IpOXOAMMbIi B MHJWIMapAHble MOM CeKYHAbI CO CKOPO- 
CTbIO B MeCATKH HM COTHH TbICAY KHJIOMeTPOB B CeKyHAYy (10 
300 000 KHJIoMeTpoB B CeKYyHAYy). 

Tlo que cleqa B KaMepe BHvIbCOHa MOMKHO OIIPCMeJIHTb 
TakKKe C LOCTATOUHOH TOUHOCThIO 9HEPrHlO HW CKOPOCThb, KOTO- 
pbIMH O6Jlafasla YacTHIla B MOMeHT MomawaHHA B KaMePpy. 
Beab uacTula, IPOH3BOAA HOHbI Ha CBOeM IIYTH, TOPMO3HTCH, 
TepsleT CBOIO CKopocTb. Eé cKopocTb yMeHbIlaeTCa WO TeX NOP, 
oka pa3pylleHHe BCTPeYHbIX MOJeKyJ OydeT eH yrKe HE NOD 
cuny. B 3TOT MOMEHT CJeA YaCTHUbI OOOPBETCA, H O TOM, NTO 
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NPOH3ONACT B Heli B MaJIbHeliLIeM, MbI MOXXEM TOJIbKO Zora- 
AbiBaTLCA. Ucm Oovlble CKOpocTb, a 3HayHT, H SHeEprHA Bwle- 
TEBUICH B KaMCpy YaCTHUbI, TeM G6OvIbLTyIO paory OHa CMO- 
KCT MPOH3BCCTH, TO €CTb TCM JJIHHHee OyzeT eé cuien. B Bo3- 
Ayxe WITH KaMepe Buapcoua myth 3TOT AOcTHraeT ZeCATKOR 
CaHTHMeTpoB. B TRepAOM Tele HW X2KHAKOCTH aTOMBI pacnouio- 
AKCHBE FOPASLO HWAOTHee, YM B ra3e, H HECyWaAcH YacTuua Ha 
Kd AK OM OTPC3Ke IYTH HCMbITbIBaCT FOPa3AO GOuIbIIe CTOKHO- 
BCHHH, YeM B- ra3e. 
IlosToMy MW TyTb 4a- 
CTHIUbI B TBEPJOM Te.T1e 
B COTHH pa3 kopoue, 
yeM B raze. 
SHAYHTe.TbHO Yuly4- 
WIJ! KaMepy Buvstpco- 
Ha akagqemMuk JI. B. 
CKOOeJIbUbIH,  TOMe- 
CTHBHIHH e@ B= Mar- 
HHTHOe nove. B mar- 
HHTHOM NOJIC 3apa- 
ACHHbIC YACTHILbI pa3- 
HbIX 3HAKOB 3apAma 
OTKJIOHAIOTCH B pa3- 
Hble cTopoHb. [lo 
H30THYTOCTH ITYTH Ya- 
CTHIL MOXKHO OUYeHb 
TOUHO OMpeAecIHTb HX 
CKOPOCTh H 3HCprHio. 
Ha puce. 23 aa 
NO.TYYCHHaA TAaKHM cmocobom ( (botorpapus NyTeH aabipa- 1 
OeTa-yactHu. Ilo camomy ux BHAY yuéHHIe erKo ONpee.1H- 
OT, KAKOH YacTHMe NpuHad- 
JI@XKAT, KAK TIPHHATO ProBo- rarer 
PHTb, «CIC A>: TASKEJIbIC aclb- =e 
(pPa-YaCTHUbI C ABOTNBIM 3a- | eT 
PHLOM NMPOH3BOAAT ropa3sqzo. CC a . Lh a | 
OobIue pa3spyweHnil na — 
CBO€M TIYTH, H CvIestbI, oc- a 
TABIACMbIe HMH, ropa3jo Nyme sapamennod 
«“*KHPHeEe>, 4YeEM CJIeAbI 6e0- vacmuyel 
Ta-YacTHIL. 





Puc. 23. Cuetbt asnda- 4 6eta-uacriu p 
KaMepe Buabpcona 








hel 
My 



























a ee Puc. 24. Cxematuueckoe H306pa- 
Kpome kamepul HIb- Kenne cueTYHKa Patirepa- 
COHa, ()H3HK4M — yila.IOCb Miosutepa 
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NOCTPOHTb MpHOop, NOSBOAAIONNMH CUHTATbh YC MpoveTalo- 
IUMX YacTHU. OH oveHb MpocT. ITO Tak Ha3blBaeMbIH CYeTYHK 
Talirepa-Mioasepa, cxeMaTH4eCKH H306paKeHHbIl Ha PHC. 24, 
CuerTunk COCTOUT H3 TOHKOH MeTaJIHYeCcKOH TpyOO4uKH, MO OCH 
KOTOPOH MpoTAHyTa TOHKaA MpOBOOUKAa. Ms 3Tom mpn6ope 
OCHOBHad paboTa BbiNalaeT Ha 20.110 HOHOB, CO3aBaeMbIX Wa- 
CTHUeH BHYTPH TPyOOUKH, HO POJIb HX IPH STOM COBCeM Apy- 
ras. CreHkH Tpy604UKH H HHTb OYCHb CH.TbHO 3apHKAaloTCH. 
Ho scé xe 3TH 3aPAAbI HeEMHOrO MCHbUIe, YeEM HYKHO AVIA 
TOFO, UTOOHI WEHCTBUEM CO3AMaBaeMbIX HMH 3IEKTPHYeCKHX CHAI 
Haya OOpaz0BbIBaTbCH B AOCTATOUHOM KOVIHYeCTBe CBOOOL- 
Hbl@ QJICKTPOHbI H HOHbI. SHAUHT, WIEKTPHYeCKHH TOK MexKAY 
HHTbIO H TPyYOOUKOHK Yepe3 ra3 MOHTH He MOXKET. 

Uto mpousoizeT, ecIW CKBO3b Takylo TpyOouky, MpOH3HB 
e& TOHKHE CTeHKH, MpoHeceTcn Obicrpad 3apAKeHHaA YaCTH- 
ua? Ha cpoém nyTH ona 6yfeT, KaK H B Kamepe Buuipcona, 
CO3LaBATb MHOXKECTBO 3apALOB — HOHOB H 3JICKTPOHOB. ITH 
3aPAAbl, PasrOHAACh IX1CKTPHYCCKMMH CHJIAMH, DeHCTBYIOUIH- 
MH M@)KLY HUTbIO H CTCHKaAMH TPyOOUKH, OYAYT CO32aBaTb B 
CBOIO OYepeb BCe HOBIE H HOBbIe 3apAAbI. Q/eKTPOHb! MOHe- 
CYTCH K TMOJOXKHTCIbHO 3aPAKEHHOH HHTH, MOJIOMKHTCJIDHbIC 
HOHbI —- K OTPHUaTeIbHO 3apsKeHHOH Tpy6ouke. MruopeHHo 
yepe3 TpyOouky MoTeyéT CHIbHbI TOK. Bpictpan yacTHila 
urpaeT 3eCb TY Ke POJlb, YTO H KaMeHb, OOpyWMBaloulHH 
NaBHHY B ropax; OHA «OOPyLIHBaeT» SEKTPHYeCKYIO JaBHHY. 
O6bIuHO 3apAAbI Ha Tpy6ouky MOAalwTCA C NOMOLLbIO Ocoboro 
ycTpolicTBa, MO3BO.1AIOLero TOKY TeYb Yepe3 TPyOO4Kky TOJIbKO 
HHUTOXKHbIe JOIN ceKyHAbl. Korfa TOK MpekpaTHTCcA, aTOMBI, 
MOTePABLIHE BICKTPOHbI, H CBOOOAHbIe SJIEKTPOHbI COCAHHA- 
loTcH, H TpyGouka 6yeT roToBa K JeHCTBHIO OMATb. 

TakuM o6pa3om, Kak ad NpovteTaoulad CKBO3b TpyOouky 
YACTHIUA BbIZbIBaeT B Heit KOPOTKHH «TOTGOK» TOKa. Ero MOx- 
HO YCHJIMTb H HCHOAb3OBaTb WIA yipaBJIeHHA KaKHM-JIHOO 
ABTOMAaTOM, HaNpHMep, CUHMTAIOULNM 93TH TOYKH TOKa. Tak 
ABTOMATHYeCKH MePpeCuHTHIBAIOTCA UaCTHILbI, MpovleTaroulHe 
CKBO3b TPYOOUKY-CYCTYHK. 

Cuetunk Tatirepa-Mioamepa oueHb YacTO OObeAHHSIOT 
c KaMepoli Bupcona, TaK YTO YaCTHUa MpOXoAUT yepe3 o6a 
mpH6opa. Took TOKa B CYETUHKe HCHOJIb3yeTCA WIA yipaB- 
AeHHA oTorpadHyecKHM atiMapaTOM, MpPOHSBOAALLUM orTo- 
rpaduio cleqa B KaMepe. TakumM O6pa30M, ‘aBTOMaTHUeCKH 
(bororpatupyloTca MYTH BCeX YaCTHI, MpPOXOMAMINX Yepe3 
mpHooppl. 


57 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


BecbMa yHuBepcaien HM BCe INMpe MpHMeHAeTCA cnoco6 
H3V4eHHA BCeX ABJICHHH, MPOHCXOAAULAX TIpH MpoxoKeHHH 
ObICTPbIX 34PAKEHINbIX YACTHIL YeEPe3 BelLeECTBO, ECTECTBCHHOM 
pacnate aTOMOB H JNOOOM HCKYCCTBEHHOM HX MpeBpalleHHy, 
NpeMWIOKeHIIbIH COBCTCKHMH yucibiMH JI. B. MpicopcKum 4 
A. 11. 7K ganoppim. Onn Bocnob30Ba.1ucb TeM, YTO ObICTphIe 
SAPsPNCHUbIC YaCTHILLI, KAK Mbl yoxKe 3HaeM, eHCTBYIOT Ha 
(OTOrpaPHACcCKYlO MIaCTHHKY Tak Ke, KaK W JIyY4H CBeTAa. 
Ect UpOsIBHTb MIaCTHHKY, CKBO3b KOTOPYIO MpoHecwacbh Ta- 
Kad YacTHLa, TO Mbl YBHJMM B MHKPOCKOMe TOHEHbKYIO Yep- 
HYlO HHTOUKY BOIb eC nyTtH. B rBépwomM pBellecTBe NyTb 
YaCTHUbI MHOFO Kopouc, 4em Base. [TlosTomy Mpa MOCTaTOUHO 
TOJICTOM CJIO€@ CBCTOUYBCTBHTCJIbHOrO BeLLeCTBa (3MYyJIbCHH) 
TOT HYTh MOXKHO MPOCleHUTb WetHKOM. EcJin, Hampumep, 8B 
camMoe BCHLeCTBO IMYJIbCHH BBCCTH paNWHOaAKTHBHbIe aATOMBI, TO 
paca, aTOMa OKawKeTes «csoTorpadupOBaHHbIM» BO BCeX 








SSS Le 


Puc. 25. Bapbip vipa ok ylapoM ouenb G6bICTpolt 
NaCTHEBL. Bivuio, YO OHH H3 OCKOMIKOB pacialaeTcsr 
Ha Be atbcpa-vacTiltb! («MOsOTOO6pasHbili» cwe,1) 


nogpo6noctsx., Morkio H3McCpHTb JIMNY MyTei BbleTaIoulnXx 
M3 ATOMA 3aPAPKCHHDIX YaACTHIL H YCT@HOBHTb HallpaBJIeHHA HX 
mBWwxKeHHA. Ilo AchicrBHto YacTHIL Ha 2MyJIbCHIO (rycToTe No- 
YCpHCHMA) H JWINHe Clea ONpeACIAIOT HX 9HEPrHlo UH MAaCCy. 

Ha puc. 25 nokasana «dororpapus» pacnada agpa nog 
YAAPOM OYCHD ObICTPOH YaACTHILDI. 
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B rouke, NoKa3aHHOl CTpeJIKOH, OHH H3 OCKOMKOB Apa 
P3pbiBaeTCA, PacMasanCb Ha ABa PaBHbIX MO BeJIHYHHE OCKOMI- 
Ka, pa3vleTalOllUXCH B Pa3Hble CTOPOHBI. 


OrpoMHbIMH 39HeEprHAMH OO1aAaloT YaCTHIbl TAK Ha3bIBac- 
Moro KOCMHYCCKOrO H3JIYYeHHA. STO PiaBHbIM OOpa30M Mpo- 
TOHbI, Apa reJIMA H, B MHOFO MeHbUICM KOJIMNeCTBe — Apa 
mpyrux avieMeHTosB. Jipuraacb B KOCMHYCCKOM MpOcTpaHcTBe 
MexKY O61aKOB KOCMHYeCCKOH MbIIH H ra3a HHYTOKHOH MIOT- 
HOCTH, OHH He HCMbITbIBalOT CTOJIKHOBeHHH, 3HaYHT, He TepHIOT 
gHepruu. Bovlee Toro, NOW AeCHCTBHeM caObiX MArHHTHbIXx MO- 
jleli, CBA3AHHbIX C 3THMH OO/1aKaMH, OHH HelpepblBHO YCKO- 
paiorca (CormacHo TeOpHu UTa/IbAHCKOrO PusHKa 3. Pepmy). 


B pe3y/IbTaTe WaCTHUbI KOCMHYCCKOPO H3JIydeHHA np uodpe- 
TAalOT 3HEPrHiO B MHOPHE MMJWINAPAb! WICKTPOH-BOMbT (10 10" 
QIEKTPOH-BOWIbT). ipnteran Ha 3eMJII0, STH YACTHIbI CTAVIKH- 
BaloTCA C AAPAMH aTOMOB, He TOJIbKO PacUlelIAlOT HX, HO H 
MOpOXKAAlOT MPH CTOJIKHOBEHHA MHO2KeCTBO HOBbIX pasJIMHbIX 
uacTHlL (6oulee AerkKHX, YEM MpOTOHbI — Me30HOB H Oovlee TA- 
*KebIX — rHnepoHoB). M3yy¥eHve STHX YWaCTHL WH CBASAHHDIAX 
C HUMH ABJeHHH HeOOXOAHMO WIA CO3MAHHA TEOPHH ATePHbIx 
CH, JIA MpaBHJIbHOrO NOHHMAHHA MpHPOAbl CAMHX AepHbIx 
yacTHll. 

Ho wit H3yYCHHA YaACTHU CBEPXBbICOKHX SHEPrH OHH 
coil SMYJIbCHH yxKe HeOcTaTOYeH (ONCHb TOVJICTYIO (pOTO- 
IMYJJIbCHIO MIPHMeCHATb HeJIb3H, E€ HCBO3MOMKHO 6blvIO Obl 
IIpOABHTb). Celiyac WHpOKO HpHMeHAIOT MayKH 3IMYJIbCHH, 
OObeMOM LO HeECKOJIbKHX KYyOHYeCKHX euHNMeTpoB. Takai 
mauka MOAHHMAaeTCA C MOMOLLbIO CNCILMAJIbHbIX BO3YIIHbIX 
apoB Ha G6OJIbIy!O BbICOTY, Te OHA NOABcpraeTca Bo3neh- 
CTBHIO KOCMHYeCKHX YaCTHL BeCbMa 6osIbIUOl 9HepruH. SaTeM 
mayka pa3HHMaeTCH, MpoOABIAeTCA H UcCCJe@yerca. Ilyru 
6bICTPbIX YACTHL, MpOXoAALLHe W3 OAHOH IWIGHKH 9MYJIbCHH 
B APyryl0, MpociexKHBalOTCA Ha BCCM TIPOTAKeCHHH, XOTA OHH 
M MOCTHPaIOT YACTO HECKOJIDKAX CaHTHMeTPOB B AWIMHy. ITO 
o¥veHb KpONOTAHBaA paOoTa, HO OHA MIpHHecla yrKe HayKe 
OTKPbITHe pHa HOBbIX COPTOB YacTHI BellecTBa, 

Bce cnoco6bl, 0 KOTOPbIX Mbl paccKa3aJH, MeJlatoT H3yye- 
HHe ALep ropa3g40o Goviee HarIAAHbIM, YM HCCJICHOBaAHHE B AC- 
CATKH ThICAY pa3 6OsIbINHX TO pasmepaM aToMoB. OHH Tomor- 
JIM OCYUIECTBHTb Ja@BHHIJHIOIO MedTy YYeHbIX — HCKYCCTBCH- 
Hoe MpeBpallleHve 2IeCMeCHTOB — H, OovIblue TOrO, BOOYMIO Ha- 
6OMaTb Takoe MpespallleHHe. 
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5. MckyccTtBeHHoe mpeppaulenve 3/1eMeHTOB 


Ect spa aToMoB — COCTaBHbIC YaCTHUbl, TO HeJIb3A AH 
HX PaCHLeILIATh, MOWYYaATb TAKHM OOPA3OM HCKYCCTBEHHO HO- 
Bble spa 10 Namell Bovie? Moxkuo. 


Kakve <cHapadbl> NpHroaub! jvis| 9TOrO? Bo-nepBblx, Te 
AKC AIbMA-YaCTHILLI, KOTOPHIe yoxKe Obl MIPHMeHeCHbI C TaKHM 
YCHCXOM JIS HCCNCLOBAHUA CTPOCHHS ATOM. 


ITeppoe siqepHoe mpespaienve na6sogaa B 1919 rogy 
Pesepdopa. Bot kak 6biet nponsBexéH onbIT. B Kamepy, KOTO- 
PYIO MOAHO ObLIO 3al10.1IHHTb JNOObIM Ta30M, NO BbIGOpy, M0- 
MCHLAJICH HCTOYUNHK atp(pa-dacTHu. Oka3ac1ocb, 4YTO Kora B 
KaMepe OLLI a30T, TO TOL yaapaMi a.ipda-yacrTul, B HGM 
BO3HHKa.TH HOBDIC, 
OYCHb ObICTpble 3apA- 
*KEHHbIe YacTHLUpl. Ilo 
PAY MpH3HakoB yue- 
Hble CACaIH 3aK.0- 
UCHHe, 4YTO 9TH YAaCTH- 
Ilbl — Apa Bosopor- 
HbIX AaTOMOB —- NpoTo- 
HbI. [I pototbt Morin 
NOABHTbCH TObKO. B 
pe3yJIbTaTe  CTOJIKHO- 
BeHHH ObICTPbIX a.Ib- 
(pa-uacTHL C AApaMH 
aToMOoB a30Ta. Ho ro 
IPH 3TOM TpOHCXORUT 
t adbda-yactuuel u 
AIPOM a30Ta? 





Puc. 26. VipespautchHe a3ota B KHcCopor CcIHBatoresd .IH OHH 
B KaMepe Biapeona. Jlesuili 3y6eu, BHKH—- Mp CTO.1KHOBeHHH B 
CIEL Spa, NOMIOTHBINCTO aAbda-yactHIty; OHO ALPO WIM, CTO.IK- 
NpaBolH — GIeT BbLIeCTeBIUeTO 3. sIpa ’ } 
IpoToHa HYBIHCbh, pa3leTalor- 


CA B CTOPOHBI? 

ITO YAA1OCb YCTAHOBHTD C TIOMOUIbIO KaMepbr Buvipcoua. 

OHakO YTOT TYTbh OKaBZaICH WeTerKHM: YAayHbIlt yap 
db(a-YaCTHUbl —- CTyYali HACTO.TbKO PpeKHH, YTO TPHIW10Cb 
cfenaTb 400 000 cituMKoB fyTeli YacTuy, B KaMepe,. JIHUIb Ha 
BOCbMH H3 HHX ObLIH OOHapyAeHbl NpeBpallleHHA sAep. 

Ha puce. 26 npuBenzen takoli yqayHpii cHHMoK. M3 Hero 
VYeHbIe 3aK.TOUNIH, UTO TPH yape albtba-yacTulla noeao- 
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t4aeTCA AAPOM, BbIOPAcHIBalOWIHM IPH 3STOM OHH MpOTOH. 
TlelicTBUTeJIbHO, MOCMOTPHTe Ha PHCYHOK,. 

Hayao mowyynpileroca pa3aqBoeHHoro clea -— «BHWT- 
KH» —- 3TO TIYTb alb(a-YaCTHUb! WO CTO.TKNOBeCHHS C AAPOM. 
B TouKe CTOJIKHOBCHHA 9TOT Ce OOpbIBaeTCA —- aJIbqa-ua- 
CTHUA He OTCKAKHBaeT, a NOrmolulaeTcA AApOM. TovicTbtn KO- 
poTKHli 3y6ellL BHJIKH — MOJIYYHBUIeeca HOBOe AAPO Cc MACCO- 
BbIM 4HC.10M 17 (MaccoBoe ¥HC.10 a3zo0Ta 14 -+ MaccoBoe 4HC.10 
remua 4-— MaccoBoe yHnc10 BoAOposza 1 = 17) HW 3apsaom 8 
(3apan sapa asota 7 + 3apak Apa rena 2— 3apan vspa 
Bomopoma | = 8), To ecTb AApO H30TOIA KHCAOpoma. TOHKHI 
QWIMHHbIM =63y6el -- MpoTOH, BBIOPOUIeHHbIn B  MOMEHT 
vilapa. 

TakHM O6pa30M, ALpa a30Ta HM Pe.IHA, CTOJIKHYBLIHCh, itpe- 
BPaTHJIHCh B AApa KHC.1OpoOsa H BOMOpOsa. 





2 
e <—_- oe ah es 


~~ G02 





Puc. 27. Pacnas s;ipa a30ta, norsoTHBMero GbICTPLIA 

HeATpOH (npaBLIH cel), Ha NeThipe aibia-“acTHILel. 

Apa a30Ta WH TAKCMOPO BOLOPO.1a MpeBpallaloTesA B Ue- 
TbIPe PEMTHEBLIX sLUpa 


B Halu THU Du3HKH HACYHTDIBAIOT YeKC COTHH HOKYc- 
CTBeHHO OCYULECTB.IGHHBIX AA@PHbIX NpeBpallcCHHh — rmpeBpa- 
I@HHii OAHHX 9/IeMeHTOB B Apyrue. Ha puc. 27 Mbl TIpHBOAMM 
«cotorpaulo» Takoro MpeBpalllenHA, MOYYeHHYy!O To ¢T0- 
co6y MpicoscKxoro vu JK aqaHosa. 
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Toc.te nepBbtx onmbitos, B 1919 rogzy, npeppameHve avie- 
MeCHTOB MepecTalo 6bIThb MeYTOH, OHO MpeBpaTH.OCh PB Oblub. 
OqHaKO JO MpakTHYeCKOrO HCMOAb30BaHHA 9THX yCNeCXOB 6bl- 
NO CLE MaTeKO — KO.IMYeCTBA BelLeCTBA, HCMbITAaBLIerO Mmpe- 
RPaULeHHHA, ObWIH HHUTORHO MaJbIMH. UrTo xe MCLIAJIO TaJtb- 
HCHINHM ycuexam? 

Aapda-4acTHUbl H HCKYCCTBeHHO MOs1yYaeMbie B CTICIH- 
aIbHLIX TIPHOOPAX OYeHD SbICTPbIc MPOTOHbI, Apa TAK COrO 
ROMOpOAA jelTepHA -— «<ACHTPOHbly — H Apa revWs Kak Opy- 
AWA AACPHbIX MpeCBpaulLCHHH He OYeHb XOpoUlH. B camom seule, 
BpAJL JTH, HampuMep, apTH.epHCTa ycTpoIn Obl cHapsAAbl, 
H30 BCeX CHU OTTAKHBaIOULHecsA OT LeaH. Ho aapda-uacru- 
bl, ACHTPOUbL H TMpOTONbl KaK pas H OOVIGAAlOT 9THM CBOHI- 
CTBOM. OHH, KaK HW SULPO, HCCYT MOOAUTCIbIbHT 3apsA, H 10- 
ITOMY OTTACIKHBAIOTCH OT ALPa TCM CHLIbMee, YCM O-1HoaKe K He- 
MY HowweraioT. Baarogapa STOMY MOJMOKHTCIDHO 3apsaaKenHaA 
HaCTHILa MOMKCT NOWACTh B AAPO TOJIDKO B PCAKHX culydaax. 

JloOuTLeS UpeRpailenna GO.1hINHX KOAHYCCTB BCLLeCTBA 
ITHMH CHOCOOAMH HCBO3MOKHO. 

TakuM ObL10 MOsTOxKCHHe WO 1932 roga, Kora DBa OTKPbI- 
THA KOPCHHbIM O6pa30M H3MCHHAH NPCCTABICHHS! VYCHbIX 06 
ATOMHOM sUuIpe MW acld4 HM B PYKH HOROC MOIILHOe CpeACTBO 
IipCBPalCHHs ALCP --- WPeBPaHLeCHHA XUMHYECKHX 9ZICMeCHTOB. 


6. Henrpon 


Hecaicalys H31yYchHe, BHIGpachIBacCMOe 9.1CMCIITOM G6CpHA.I- 
JHOM TON, ACHCTBUCM a.Ib(Pa-YaCTHU, YYCHLIC HaTOJIKHYAIHCb 
Ha COBCPINCHHO HCMOHSTHOG SBEICHHC, 

Morsoulaa aib(pa-yactHtbl, GOepHsinii ucmycKaer yANBH- 
TObUbIC “TYUH. 1 Kamepe Buipeoua sto wtyuH He jaloT 
BHUAHMDBIX CcICJLOB, SHAYHT, HC HONHSHPYIOT ATOMOB M0 MYTH, He 
OTPbIBAlIOT Y HHX WICKTPOHOB. Ho ecu NOMCCTHTbD HX HCTOU- 
HHK OKO.IO KaMCPbI, B HCH HaUHHaloT NOSIB.SIThCA TO 371eCb, 
TO TaM KOPOTCIIbKHe AHPUble CeleAbl (puc. 28). Onn Bo3sun- 
KaloT B CAMOH KAMePe H HMCIOT CAMDBIC pa3.IHUHbIe HampaB.ie- 
HHA. GHAYHT, HOBLIC JTYYH He OGMaaloT 3apsAMOM, NO NHOrAa 
CTAJIKHBAIOTCA C SULIPAMH ATOMOB fa3a B kKaAMepe. OTH MoWy- 
YUBIIHE YHap Apa UW OCTaBAAIOT KOPOTKHE XKUPUble CVC ADI. 
Moxert 6ObITp, 3TO ramMa-.tyyn? Her. Hopple ayun serKo mpo- 
XOJMAT GOOMDUIYIO TOJIULY CBHHILA, HENPeCOOJTHMYHO ake WA 
CAMBIX “KECTKHX> ramMMa-vuch. Kpome Toro, OHH BLIGHBAIOT 
H3 Napaduna Apa coxepxKallerocsa B UCM B OOMbIIIOM KOJIH- 
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vecTBé BOMOPONa — fMpoToHbl, vero raMMa-JIy4M ChelaTb BO- 
o6ule He MOLYT. 

Ilocae MHOrHX OMbITOBR YUeHbIC YCTAHOBHJIH, 4TO HOBbIe 
YUH MpeacTaBAoT COOOl MOTOK TAKeIbIX He3apAKeHHBIX 
uactuu. Macca 9THX YaCTHIL OKA3A1ACb 4YTb OOJIDIIeH, YeM 
Macca aTOMa BOsOpOoda. 

Hopaad yacTHila NO.1yuH.1a Ha3sBaHhe NeUTPON. 

B aTOMHbIX @MHHHUWaX Maccbl Macca HCHTpOHa paBHa 
100895 (B TO BpeMH KaK Macca aTOMa BOOpOsa paBHa 
1 ,00813). 

HeltiTpoHbl MOryT MpOXOZHTb CKBO3b BECINCCTBO, He pa3py- 
Wan O6O1OUeK ATOMOB 11a CBOCM ITYTH, KaK STO WealoT 3aps- 
0KeHHbIe€ YaCTHIbl, 
He TCpAA Ha ITO CBOCH 
9HeprHn. Tlostomy 
OHH MOLyT IIPOXOJHTb 
yepe3 GOuIbUIMe TOLL 
BelulecTBa. OHH OT- 
Mawr cBow s2HeprH, 
TOJIbKO  CTAJIKHBaACb 
Cc AWpaMu. 

HeliTpOHb! OkKa34a- 
JIMCb OYEHb YAOOHbIMH 
«CHAPALAMH> JIA O6- 
cTpela smep. Onn He 
pacTpayuHBaloT cBoeH 
39HeEprHH MO MpsaAmMoro 
CTOJIKHOBeHHA CAI 
pom. OHH He OTTaJIKH- 
BaIOTCA OT AAep W1eK- 
TPHYeCKHMH CHJIAMH. 
Tlo3sTOMy OHH MOryT 
NPOHHKHYTb B AAPO, = Puc. 28. Cacn B Kamepe Buapcoua, o6pa- 
Marke He OO7aAaA s30BaHHDii 4.~poM, UcnbITaBNIMM yaap Heil- 
6obuUIOH CKOpOCTbIO. = TPola. CaM HeHTpoH, He O6salan 3apstoM, 
C MOMOMLbIO HeHTpoO- ee eer 
HOB H_ IIPOH3BOAATCH 
MNpeBpalleHHA OOJIbUIHX KOJIHYeCTB BeHLCCTBA, B TOM UMCAe H 
JIA NOJYYeHHA ADePHOH JHeEPrHH, HIM, KaK MPHHATO Ha3bl- 
BaTb 3TY IHEPrHlo, <AaTOMHO! SHEprHn». K sTOMY BONpocy MbI 
elle BEPHEMCS. 

A Tenepb MOCMOTPHM, H3 KaKHX Ke YacTHIL COCTOST spa 
ATOMOB. 
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7. H3 4ero nocTpoeHbI Apa aTOMOB 


Hlagueém c camoro Jlérkoro H3 CYULECTBYIOULNX sjlep-—-Aapa 
H30TOMa BOMOPO/a C MaCCOBbIM Y4HCJIOM | -- nporoxa. IIpo- 
TOH, Kak H 3.ICKTPOH, ABJISICTCA DICEMCHTAPHOH YaACTHILeH. 

Bovlee THKEIbIC Apa, OOMAaMatoule K TOMY Ke OO/bUIHM 
3APAAOM, COMCPKAT, OYCBHAHO, HeCKOJbKO NmpoToHos. Flo 
Beh TIPOTOHbI OO1a Lalor OMMHAKOBbIMH 3apylaMH, YTO Ke 
MOKEeT YACpKATb HX BMeCTe H HC MO3BO.IACT Pa3.1eTeThCH? 
Moxert ObiTb, 3TO MOryT CelaTb 3apHAibl Apyroro 3uaka — 
3AEKTPOHbI? ITA MbICJIb, KA3a10Cb, YOCMMTC.IbHCIIUAM O6pa- 
30M NOATBCPK Malach (bakTOM Oeta-pacnana. JlehcTBHUTebHO, 
CCH H3 Aflep BblIeTaloT GeTa-yYaCTHIbI, TO ccTb GbICTpble 
3JIEKTPOHbI, TO, 3HAUHT, OHH HMEIOTCH B AIpaXx. 

Jlosiroe BpeMa yueHble Tak HW AyMaH. Anpo upesecras.ia- 
AOCb COCTOAHLLHM H3 MPpOTOHOB H 3ZIEKTPOHOB. 

OjuakO TEOPHA CTPOeCHHS HApa 43 MpOTOHOB H 9J1eKTPo- 
HOB MPHBOJH.1a K IPpOTHBOPeYHto C OMBbITOM. 

Hastwyne X1CKTPOHOB B Ape AOJPKHO ObVIO Obl CKaBZaTbCHt 
Ha HeKOTOPbIX MeTaJIAX CMeKTPOB aTOMOB. A 9TO He HbA 06- 
HapyrKeHo. 

Korda Ob OTKpbir HeliTpoH, coBeTCKHH = yyéHbtli 
J. HH. Meaneuko nepsplli BbICKa3acl MbICIb O TOM, YTO AAPO 
COCTOHT H3 HeHTPOHOB H MPOTOHOB. ITA MbICIb OKA3aach 
NPAaBHJIbHOH. 

Oka3al0cb, YTO H30TONbI COsepxKaT OAHHAKOBOe YHCVIO 
NIPOTOHOB, HO pa3vINYHOe YHCMO HeEHTPOHOB, YTO WH MPHBOJLUT K 
Ppa3JIHYHIO B ATOMHOM Bece. Tak, HalpHMep, yCTOHUMBbIe, He- 
PadHOdKTHBHbIe H30TOMb! BOMOPOMA HMeIOT AJipa, COCTOALME 
H3 OAHOrO MpoTona H H3 MpoToHa Hu Helitpona. M30rornp sH- 
THA HM@IOT AAPA, COCTOSILHe H3 THPEX MPOTOHOB H TPex Heil- 
TPOHOB H H3 TPeX MpPOTOHOB HU YeTHIPeX HeENTPOHOB. 

H306apbl comepwat paBHoe YHCJIO AMePUbIX YaCTHL, 6.1a- 
roflapa STOMY HX MaCCbI O4eCHb OJIHM3KH, a, 3HAUHT, MACCOBbIe 
YHCJIa OANHAKOBbI. Tenepb MOXKHO NPHAaTb OO.IbuUIHH CMBICTI 
«“MACCOBOMY UHC TY» —- OKPYyrvIe€HHbIH ATOMHDII Bec jaeT B 
TOYHOCTH YHCIO YacTHL (MpOTOHOB H HG@HTPOHOB) B Ape. 
Tak, OMHHAKOBOe MaccoBoe YHcI0 40 HMelOT H306apbl aproHa 
(18 mporoHnos 4 22 HelitpoHa), KastHn (19 mMpoToHoB u 21 HeH- 
TpOH) H KaJibuvA (20 mpoToHoB H 20 HeHTpOHoB). 

TlouemMy 2Ke HApa, He cOMep Kalle Pa3HOHMEHHbIX 3aps- 
ROB, OKa3bIBalOTCA YCTOMYHBbIMH? Befb MpoTOHbl B sAApe 
OTTAJIKHBaIOTCA JLpyr OT Apyra c OPPOMHO! cHvIOH! 


64 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


Mexkay ARePHbIMH YAaCTHUAaMHM jeHCTBYIOT OCcOG6bIe 2dep- 
Hole CUAL NPUTANHCeEHUA. ITU CHJIbl OTIMUAIOTCH TeM, YTO Ha 
OUCHb MAJIBIX PaCCTOAHHAX, He MpeBbIINalOWIMX HeCKOJIbKUX 
ThICAUCMHJIIHAPpAHbIX MONeH MHJIWIMMeTpa, OHH 4pe3sBbl4aHHo 
BC.IHKH, a Ha OOJIbIIHX — COBepLIeHHO He3saMmMeTHbI. WAepHple 
CHJIbI IIPHTSOKEHHA NPeOMOeBAIOT CHVJIbI OTTAJIKHBAHUA MEK 
OMHOHMEHHO 3aps2KeHHbIMH MPOTOHAMH. 

OueHb BaxKHO 3aMOMHHTb CJlemyroillee: Ha paccTOAHHAX, 
MeHbIUMX 4eM 3-107-'? caHTHMeTpoB, MpHTATHBAIOTCA pyr 
K Apyry He TOJIbKO HeEHTPOHbI'H HEHTPOHbI, HEHTPOHbI H Mpo- 
TOHbI, HO axe MPOTOHbI H MpoTOHbI. Ha Mavibix pacCTOAHHAX 
AepHoe IIPHTAKeHHE MEKAY MPOTOHAMH MpeomovleBaeT HX 
XIEKTPHYecKoOe OTTAJIKHBaHHe. Ha 60bUIHX paccTOAHUAX 
AMePHble CHJIbl He MEHCTBYIOT HW CKA3bIBaAeTCA TOMbKO QICKTPH- 
qecKOe OTTAJIKHBaHuHe. 

tak, NpHMeM, 4TO Apa ATOMOB COCTOAT H3 MpOTOHOB HU 
HelitpoHos. Ho torfa HaM HYKHO OObACHHTb: BO-MepBbIX, 10- 
YeMY MAaCCa Apa MeHbIIe CYMMbI MAaCC, BXOJAUIHX B Hero 
MIPOTOHOB HM HeHTPOHOB!, H, BO-BTOPbIX, CCIM B AAPe HET 3/IeK- 
TPOHOB, TO OTKyJla Ke OHH GepyTca pu SeTa-pacnaye? 
 OrperTbl Ha 3TH BOMpPOCbI YTATeJIb HaHWeT B CeEAyIOWLeH 
raBe, 


Taaea lv 
AREPHbIE NPEBPAULEHHS 


1. OOo3HaYueHHe HM MACCHbI H3OTONOB 


il Jif O6O3HAYCHHA COCTABa ATOMOB IIPHHATA O4eHb YOOHAaA 
3anHcb. Y Ha3BaHHaA H30TONA ChpaBa CBepxy NHILYyT Mac- 
coBOe YHCJIO (TO eCTb YHCIO BCeX YacTHY B aAApe). Tlogx mac- 
COBbIM YHCJIOM MHWYT NOPAAKOBbIN HOMep aTOMA€, TO €CTb UH- 
C10 IpOTOHOB B ero Agape (a 3Ha4HT, H YHCJIO ero 3VIeK- 
TPOHOB). 

Tak, HalpHMep, y aTOMa KHCJIOpORa B Ape 8 MpOTOHOB. 
H30Ton KHCvlopoya, comepxKaliuh 17 vacrun B Ape, 6yMeT 
O6O3HaYaTbCA Tak: KHCOpon's, a IIpH MOJIb30BaHHH XH- 


17 
MH4eCKHMH CHMBOJIaMH OH OydeT OGO3HaYaTLCA O ¢. 


' HanpuMep, B Apo aToma KucHOpoja 16 BxogaT 8 npoToHos c Mac- 
coh 1,00758 kasapi, 8 HelitpoHop c maccol 1,00895. CnoxKus 9TH 
Maccbl, MOMy4HM 16,13224, B TO BpeMA Kak Apo KHCOpona 16 uMeer 
Maccy 15,99562 (Bec aToMa kHcwopoza 16,00000 Mmuityc Bec BocbMH 
JIEKTPOHOB). 
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BR orofi 3arucn werko HaliTH He BbINMCaHHOe ABHO 4HCJIO 
HeliTpOHOB B AMpe aToMa: eCJIM W3 MOMHOTO NHCTa. yacTHI 
(17) BbIdecTb YHCAO MpOTOHOB (8), TO MOw1yYHTCA YHCIO HeH- 
TPOHOB: 

i7—-8 = 9. 

Ham cmé npugérca HeogHOKpaTHO yOexKAaTbCA B yn06- 
crpe atoll 3aNMCH: ABYMA YHCaMM CKa3aHO BCe, YTO TOJbKO 
MOXKHO CKA3aTb O UNCIe H COpTe YaCTHL, BXOAAUWIMX B COCTAB 
atoMa Hu ero sfpa (8 MpoTOHOB, 3Ha4HT 8 3JI@KTPOHOB, 
17 —- 8 = 9 HeiTpOHoB). 

Kpome npupexéHHoit HaMu 3anHcH, MpHMeHsAeTCH MH Apyrad 
3arlMCb, KOra MACcOBOe YHC1O MHIMWETCA TaKKe CipaBa CBEP- 
XY, & HOPAAKOBbIH HOMep aTOMa IIMIUCTCH C/leBa CHHSY. IIpu 
3TOH 3aNHCH PaCCMOTPeHHbIN HaMH H3OTONM KUCOpOsa 060- 
anauaerca Tak: skHcsopon!’, umm gO'7. Mut B 9TOH KHuTe Gy- 
yleM TIPHMeHATb MepBbIH H3 YKaSaHHbIxX HaMH CmocoOoOB 3aliHcH. 

IIpupezém Telepb TaOJIHLy, B KOTOPpOH CBeeHbl pe3yJibTa- 
Tbl TOUHbIX H3MepeHHii ATOMHbIX BeCOB HeKOTOPbIX HacTHIt H 



























































H30TONHOB. 
ee 
JacmMent AtromHpit HoMep | Maccopoe MHC10 Macca 
eg mn ae 

Quek TPOH - = | 0 | 0,00054862 
Boopost | l : | aes 
ee: 3 3,01699 
Pew 2 4 4.00386 
Aur | & | & | 
Repu | | | .) | 9,01496 
‘ | : | 10 | 10,01617 
ae | ee 11 11,01290 
ne : 12 12,00388 
Yraepol 6 13 1300756 
e 14 14,00753 
ie | f 15 | 15,00487 
Kicaopoy 8 16 16,000000 
17 17,00450 
18 18,00485 
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.. Ara Ta6aqutlla mocayKUT HAM AVIA HHTepecHeHUIMX  BbItH- 
CJIeHHH, B TOM 4UHCIe AIA PacueTOB ATOMHOM SHEPrHH NpH pa3- 
JIMYHbDIX MpeCBpalleHHAX ATOMHDIX hep. | 


2. Macca uw 9Heprus 


lo 1905 roga du3HKH CyHTadH, YTO MaCCa TCJI He 3aBH- 
CHT OT HX 3HEPrHH. ITO NOMOKCHHE OKA3AIOCb HEBEPHBIM. 

SHHWITeHH B CO3ZaHHOH HM TeOPHH, HOCALWeH Ha3BaHHe 
<TCEOPHH OTHOCHTEJIbHOCTH», MOKa3a/l, YTO Macca. H SHeprHA 
TC HAXOAATCA BO B3aHMHOH cBA3H. C yBesHYeHHeM 9HeEprHH 
Tela pacréT ero Macca, C YMeHbINeHHeM 3HeEpruu — Macca 
yObipaeT. ITlostTomy 0 3anace 9HeprHun J060r0 Teva MOKHO Cy- 
ANTb Mo ero. Macce. 

Tlouemy 2Ke MbI He 3aMe4aeM B Seunewnen *KH3HH YBGJIH- 
yeHHA Maccbl (a 3HaYHT, H BeCa) Tel C YBeJIHYeHHeEM UX 3HEPp- 
ruu? Jia mpocto NOoTOMY, YTO 3TO eee OYeHb Malo. 
BoT HeCKOJIbKO NPHMepos. 

KusorpamMM BOJLDI, Harperoii Ha 100 rpanycos Llespeng, 
CTAHOBHTCA THKeJee (3a CUeCT MpHOOPeTeHHOH HM IPH Ha- 
rpeBaHHH 2HeprHH) Ha 4,7 MHJWIMapAHbIX WOM rpamMa. O6- 
HaPyKHTb ‘3TY MpHOaBky MaCCbI MpaKTHYeCKH HEBO3MOKHO. 

ApTHiiepHlickHli CHapaAd CBepxTAKENOrO OpyAHA TipH Be- 
ce B 720 kKHJIOrpaMM H CKOpOcTH 500 MeTpoB B CeKYHAY HpH- 
o6peTaeT 3a CUueT QHEPrHH ABHKEHHA nobaBounyio Maccy, 
‘PaBHY!O OJHOH MHVJIVJIHOHHOH Joule rpaMMa. 

OTH IIPUMepPbI MOKA3bIBaIOT, TIOUEMY Mbi He 3amMeqaeM. H3- 
-M@H@HHA MACCbI Te IPH H3MeHeHHH HX 9HeprHH. Ho B aToM- 
HOM MHpe 3TO yxKe He Tak. CKOpOcTb 6eTa-YacTHI — WICKTPO- 
HOB, BbIJIe@TAIOULNX H3 Afep aToMos, AocTuraeT 200 000 KuuI0- 
MeTPOB B CeKYHIY (TIPHMepHO B 250 000 pa3 Opicrpee MyvIA). 
TipH Takoli CKOPOCTH 39HEPrHA BICKTPOHA CTOJIb BeJIHKa, 4TO 
Macca ero BO3paCcTaeT OYCHb 3aMECTHO: B 1,34 pa3a, TO ecTb 
Ha TpeTb. DHepruA ABHOKCHHA ITHX IICKTPOHOB COCTABJIACT 
okolo 173 O00. a1eKTPOH-BOVIbT. : 

Ilpu mpespalleHHAx aTOMHbIX AAep H3MCHeEHHA 9HeprHH 
TaK BeJIHKH, YTO MACCbl AMep MeHAIOTCH. OYCHb 3aMeETHO. 
OueHb JerkO 3aNOMHUTb KOJMYeCTBO 3JHEPrHH, OTBeYAaIOUlee 
H3MCHEHHIO MACCbi B OHH noe er YHCAO Ne AVED 3aTl0M- 
-HUTb) : : ef tote 2 


1 rpaMM — 25 000 000 KH1OBAaTT- scone 


1 Dro, KoHeYHO, culerKa OKpyrsléHHOe 3HAYeHHE; TOUHOe COOTHOUIeHHe: 
] rpamMmM—>2,4962 - 10? KHAOBaTT-4aCOB. 
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[ina Toro uro6pl Macca Tea H3MeHHacB Ha | rpamM, 34- 
Mac ero 9HEPrHH AO/KeH H3MeCHHTbCA Ha 25 MHVJVIMOHOB KHJIO- 
BaTT-YacoB. ITO 3HayHT, TO eCJIM Obl BCIO 3HEPrHIo, KOTOPy!O 
BbipadotaeT KyiiOpmesckan [IC 3a ros, CoOOILHTb OMHOMY 
TeV, TO OHO CTasIo Obl TAKeIee Ha 400 rpamMoB. 

OgaHaKO K 3THM OFPOMHbIM YHC/IAM MbI JOJUKHbI MpHiTH 
3a CYeT MIpeBpallleHHH KPOXOTHBIX ATOMHbIX sAmep. A jwId HUX 
HaM OyeT yoOHee CBA3b APYrHX BeJIMYMH: DJIA Maccbl — 
aTOMHOH @AHHHIbI MaCCbl HW JIA 3HEprHH— 3/eKTPOH-BoOwIbTA!: 


lL aem = 9,3172 - 108 9e. 


Tenepb Mbl MOxKeM pa306paTbca B TOM, MOoGeMy Macca 
Apa aTOMa MeHbille CYMMbI MACC BOIMeAUIMX B Hero MpOTo- 
HOB H HeEHTPOHOB. 


3. Jlehext maccpr. ATOMHaad 9HeprHa 


OrpoMHble CHJIbl TIPHTS>KeHHA, MeHcTBylolMe MexKAy ua- 
CTHUAMH Apa — AepHble cCHJbI, OOecMeunBatoT ycTOHYH- 
BOCTb, MpOUHOCTh AApa. TpyAHo oTAeIUTb APyr OT Apyra ABa 
Wlapa, CBASAHHDIX KECTKOH MpyKHHOoH. Jaa 9Toro Hao Mpo- 
H3BeCTH OOVIbLIYIO paOoOTy MPOTHB «CHT NPHTAKeHHA» MeEKAY 
IuapaMH, 3aTPaTHTb OOvIbUITyIO JHeEpruio. TOUHO Tak 2%Ke HYyK- 
HO MOTPaTHTb O6O.ThILFYIO 3HEPrHto, YTOOK! yaJIHTb NPHTAPHBA- 
lOWlHeCA APyr K APyry YaCTHUbI Apa, YTOOH! pa3sAeJUTb AAPO 
Ha uacTH. Ho Tak Kak 9HeprHua HAKOra He MOKeT Gecc1er- 
HO HCue3HYTb, OHA OYAeT BOSBPAaLleHa, CCH YACTHUAM Apa 
MO3BO.IHTb BHOBb COeCHHHHTBCH Apyr c Apyrom. //pu_ co- 
COUHEHUU SIOPHOIN YACTUL AOCPHoLe CUAL NPOUZBOOAT pabo- 
TY — Bbl0eaneTCA 9Hepeun. O6bINHO OHa OTMAeTCA B BUTE 
'aMMa-KBaHTOB OO.IBLION YACTOTHI (SHEprHun). 

Ho KOJIb CKOPO OTMAeTCH IHEPFHA, TO OT/MaeTCH H Macca —- 
MacCa MOPOKMaeMbIX TAMM4-KBaHTOB. YObLIb Maccbl MpoTo- 
HOB H HeEHTPOHOB MPH WX COeCAHHEHHH B APO H NoOwy4Ha 
HasBaHHe VedeKkTa maccol. 

«B3BecHB» O6pa30RaBieeca AAPO HW ONnpekeHB memext 
MaCCbl, MOMKHO Cpa3y Ke OMpeeAUTh, CKObKO BCero 9HEPrHH 
BbIZeIHJIOCb =lIpH O6pa30BaHHH SAApa 3 MpOTOHOB H 
HeEHTPOHOB. 


1 Tlepexoa CT OARHHX BETHUHH K APYIHM MO?KHO MpOH3BeCTH, 3HaM, 
uTO | rpamM = 6.0243 - 10°’ aem, a 1 KHsIoBaTT-yac == 2,2453 - 10 98, 
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Uto6bl NoyYHTb NpesAcTaBsIeHHe O TOM, C KAKHMH KOJIHUE- 
CTBAMH 9HEPrHH 32eCb MpHXOANTCA CTaJIKMBaTbCA, Halle, 
HalIpHMep, CKOJIbKO BbIAeIAeTCH SHeEprHa MmpH OOpa3s0BaHHH 
apa reqs’ 3 ABYX MpOTOHOB H AByx HeliTpoHoB. C Mo- 
MOULbIO IpHBeAEHHOH Bblille TaOJIMIb] MOMKHO NPOH3BECTH STOT 
pacuér, Xora Macca Adpa requa, H He MpuBemeHa, HO ee 
MOMKHO HaliTH, BBINTA H3 MACCbI aTOMa reJIH4A = Maccy ABYX 
9eKTPOHOB. Onako 


BbIUHCJIEHHA = MO?KHO o NMpomon 
YIIPOCTHTb, B3HB BMC- te es e ee 
cTo Macc Aep mpoctTo ee exmpon 
Macchi aTomos. [lo- ha opbume 


ueMy 9TO TaK, BHAHO _ 
H3 puce. 29. 

Ha puc, 29, a cle- 
Ba H306paxKeuHbl coe- eee a 
JIMHAIOWLHeECA = YaCTH- o - OG 
bl, CipaBa —— N0.1y- 
yaemoe anpo. Ha 6 


puc. 29,6 cepa H30- 

6paxeHbl yxe veli- Puc. 29. B o60Hx cnyyaax a H 6 yObInD 
_ Ma@CCbl CBA34Ha C COe€THHEHHEM MpOTOHOB 

PpOn BaTOM eh Bon H HefiTpoHoB B Apo. JLo6aBka ABYX 3VIeKT- 

pola), cnpaBa —~  ponoB cepa H CipaBa B 6 pesyilbTaTa He 


atom  rejus;. Ho MeHSeT 
puc. 29,6 oTinuaerca 

TeM, ¥TO H CJleBa, H CMpaBa K COCAMHACMbIM YWaCTHUAaM NPH- 
6apaeHo mo 2 sekTpoHa. A Tak Kak 4HCJIO 3/IEKTPOHOB He 
MeHHeTCH, TO HX Macca HHKaK He CKaKeTCH Ha H3MeHEHHH 
MacCbl MIpH MpeBpallleHHH: H3MeHeHHe MACCbI CBAZAHO TOJIbKO 
Cc H3MeHeHHeM Maccbl supa. Bot noyemy JIA BCeX BbIdHC.Te- 
HHH MOOKHO NOb3O0BaTbCA H3MePCHHbIMH MaCCaMH AaTOMOB H 
He TDaTHTb TpyHa Ha BbIYHCeHHe MaCCbI Aep. 

Mrak, HCKOMbIM We*eKT MaCCbI PaBeH: 


neekT Macchi = (2macca Hefitpona, + 2macca Boqoponay )— 
— (macca renusy). 
TloncraBiaad 3TH BeHYMHbI 43 TAOJIMUbI, HAHZEM (4UTAa- 


TeJlb IPH *#KeaHUH JerKO MpOBepHT Halll pe3ybTaT): Meekt 
mMaccpl paBeH 0,03030 aem. SHAT, KOJINYECTBO BbIJeJIMB- 


WwelcA 9HeEprHH paBHO 
0,03030 - 9,3172 - 108 = 28,23 - 10°36. 
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J[paiaTb BOCeMb C YeTBEPTbIO MHJIIHOHOB 3JIeKTPOH- 
BOJIbT 9HEPPHH BbILeJIAeTCA IPH OOPpas0BaHHH OAHOrO aTOMa 
(Apa) reaHs5 M3 ABYX HCliTpOHOB, HM ABYX aTOMOB (sep) 
Bonoposa;. lo sro yncato Beé xe eulé HHYerO HE TOBOPHT 
HallleMy BOOOPaRCHHlO, Muoro 3T0 HJIH Malo? 

Uro6bl cyHTh O6 3TOM, Nepeiizém K MpHBbIMHbIM KOWTHUe- 
CTBAM [1peBpallaeCMbIX BCLILECTB. 

Kaka J0JIA OT Macc COeJIHHACMbIX ATOMOB OTMaeTCA C 
39HeprHen? 

Macca coeXHHACMbIX aTOMOB BOgZOpOsa; HH HeltTponos!} 
papua 4,03416 aem, a medekT Maccbi 0,03030 aem. 

CreoBaTevIbHO, ¢ 39HeprHell OTAaeTCA BOT Kaka 4aCTb 
MaccCbIl: 

(},03030 
403416 


ITO 3HaYHT, YTO CCIH COCAHHHTb TpaMM BOAOpONa HU HeliTpo- 
HOB (NouTH mMopoBHy, No '/> rpamMMa), TO c 3HeprHell 6yzeT 
oTgaHo 0,0075 rpamma maccpl. A Tak Kak oTfaya | rpamMma 
Maccbl cooTBetcTByerT 25 000 000 KuH.1OBaTT-YacoB, To Noy- 
YeHHOH oTfZaye B O0,0075 rpamMa oTBeYaeT BbIZeICHHe DHEp- 
rn: 





- == 0,0075, win 0,75°!, Maccbl. 


O0,0075 - 25 000 000 = 187 500 KHvIOBaTT-4acoB. 


Ec 661 MOXKHO OblWIO CHAGAKATb KPYIUNyloO 31eKTPOCTaH- 
uMiO MoUHOcThIO B 100 000 KHsIOBaTT BMeCTO yrvIX BOZOpO- 
JLOM H HeHTPOHaMH, TO 3a CYTKH paOOTb! CTaHIMH HOJIHbIA 
pacxoa coctaBy. Opt... 12,8 rpaMMa «TOIMVJIHBa», a C yYéTOM 
HEH30@XKHbIX MOTePpb — TIpHMepHO 25 rpaMM «TOMJIHBa» B 
CYTKH (MpHMepHo no 12,5 rpamMMa BOOpOda MH HeHTpPOHOB), 
TO ecTb 9 KHOrpaMMOB <TOILIMBa» B rod. UroOp nowy4HTb 
TaKOC MKC KOJIHYeECTBO 3HeEprHH, NpPHUWIOcb Obl (mpHxomuTca!) 
NOTpaTHTbh Go.tee 200 OOO Ky6H4eCKHX MeTPOB .Ty4lIero Ka- 
MeHHOPO IVA. 

II[pupegqennbili NPHMep MO3BOJIAeT CYAMTb O TOM, Kak Be- 
JIHKH KOJIHYCCTBa SHEPrHH, KOTOPble MOLryT ObITb MOVTYYeHDbI 
IPH MpeBpauleHHAX ATOMHbIX Aep. 

Drepeusn, 6bideanroimasca npu npespauweruu ATOMHOLX 
sep, U HOCUT HasBaHue ATOMHOW aNepeUuU. 

KoneuHo, Toukee 6bIIo Obl Ha3BaTb ZTY ZHEpPrHiO «saTep- 
Holl 9HeprHel». Ho Ha3BaHHe «aTOMHAaSA 3HEPFHA» y2KE WHPO-= 
KO MPHHATO, H He HaM efo-MeHHTb. HykHO TObKO NOHHMAaTb 
CYTb JeJla, 3HaTb, KAKOBO NPOWCXOMAeHWe ITOH JHEPrHH, 
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HecoMHeHHO, UTO WHTATeb, y3HaB, YTO Ke Takoe «aTOM- 
Han 3HeprHA», Cpa3y Ke 3aacTCH BOMPOCOM: a Kak Ke eé 
HOJY4aTb HW HCMOIb30BaTb? Bonpoc 3aKOHHbli, H Mbl Ha Hero 
orpetum. Ho aA Toro, YTOObI MaTb OAKUAAeMbIh OTBET, Heo6- 
XORMMMO HeCKOJbKO TOApOGHee NOZHAKOMHTbCA CO CBOHCTBAMH 
ATOMHOFO Apa WH BXOMALIHX B Hero YacTHH, 


4. IIpeppaujenne 91eMeHTapHbIxX UACTHL 


Axanemuxk JI. B. Cko6eabublH H3y4aJl C MOMOULbIO KaMe- 
ppl BusbcoHa MpHxogauive Ha SeMJio U3 rulyOHH MHpoBoro 
MpocTpaHcTBa “KOCMHYeCKHe JIYUH>. Kamepa O6plvia momelle- 
Ha Me@Ky MoocaMH OOJbINHX MalrHHTOB. TlpojeraBuue 
CKBO3b Heé CBePXy BHH3 3aPAXKCHHbIe YACTHII OTKJIOHAJHCH 
B MA@rHHTHOM Nove, H 3TO NO3SBOIAIO ONMpeACAIMTb 3HaK HX 
3apana. Kpome Toro, No xapakTepy — “*KHPHOCTH> —~ CJIeAa 
MOMKHO ObIIO CyYAHTb O Macce YacTHL. CKobevIbublH oOpaTHl 
BHUMaHHe Ha HeKOTOPbIe, COBepLWIeHHO HeOObIYHbIe CJeJLbI. 
Cylembl, O KOTOPbIX Mbl FOBOPHM, TO CBOeMy xapaKkTepy 
(<KHPHOCTH») ABHO MpHHaMexKalid 3/eKTPOHaM, HO OTKJIO- 
HsIMCb OHH Tak, Kak 6yATO HeCJM NOMOKUTeIbHDIN 3aPA, a 
MOXKeT ObITb, IPHHaMMexKaun BICKTPOHaM, KOTOPbIe BeTAJIA 
B KaMepy He CBepxy, a CHH3Y. 

B 1932 rony AHZepcoH pa3peliiu 3araaky, neperopoaHuB 
Kamepy BuuibcoHa PropH30HTaJIbHOH CBHHILOBOH MvlacTHHKOH. 
TIpoxo4a CKBO3b Heé, YaCTHILa TePAeT WaCTb SHEPFHU, a 3Ha- 
UHT, MODKHO OOHApyXKHTb, OTKyMa OHA JeTHT. Ha puc. 30 TIpH- 
BeleHa lleppasd (:bororpaiua clea HOBO YaCTHUbI. 

Cy MoO KpHBH3He Clea cBepxy, Hal MvIaCTHHKOH, YacTH- 
lla HMeeT 9Hepruio 63 MuHJIMOHa aieKTpoH-BowbT. Tloa ma- 
CTHHKOH CJle H3O0rHyT CHJIbHee — SHeEpruA YacTHILbl 43 MHJI- 
JIMOHa 3ICKTPOH-BOAbT (20 MHJVIMOHOB QJICEKTPOH-BOJIbT MO- 
TpayeHO Np MpOXOMKAeEHHH CKBO3b cBHHell). HanpasjeHHe 
clea TOBOPUT O TOM, YTO 3apxAA YaCTHUBI NOTOKUTEJbHDIN, 
«.KUPHOCTb» — TO Macca e€ paBHa MACCe BICKTPOHA. 

Tak Oblla OTKPbITa HOBaA BieMeHTapHaA YacrHlla, o6vla- 
qlaiollad BCCMH CBOHCTBAMH 3JIEKTPOHAa, HO MOJIOAKHTECJIBHBIM 
glekTpHyeckHM 3apsqoM. Hospaa uacruila 6bluia Ha3sBaHa 
NO3UTPOHOM. - | a - a 
— -B o6nlyHbix “yCJIOBHAX MO3HTPOH OCH He LOJITOBeueH. 
CTasIKHBanacbh C 3JIEKTPpOHOM, OH MOXKET BMECTE C HHM nipe- 
BPaTHTbCA B Mapy PoTouos. Porou, o61anarounh jlocTaTou- 
Holl 9Heprvell; CTOAKHYBIUHCb C ApyrHM CoToHOM, QJIEKTPO- 
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HOM IIH ATOMHbIM ATPOM, MOXKeT B CBOIO O4epedb NpeBpa- 
THTbCH, KaK MPHHATO TOBOPHTb, B <Mapy» --. B XICKTPOH H 
NO3HTPOH. 

[]o KaKHM 3aKOHAM MPOHCXOAAT TaKHe YAMBHTeJbHbIe lipe- 
BPaUleHHA BCLLeCTBAa? 


cia 


sna 





Puc, 30, Cae, no3sutpona B KamMepe Buspeona 


(HeraTHB). UWépHasa nosoca — cCBHHULOBaA TW1a- 

CTHHKA. CHu3y caer Gowee HCKpHBAeéH —— [o- 

SHTPOM MoTeps.t 20-10° 36, mpoxora uepes 
CBHIICL 


OrpeT 2aeT yxke H3BeCTHOe HaM COOTHOMIeHHe MeV 
MaccoH H 3HeprHelH. Macca nokos no3HTpoHa, Kak IEKTPO- 
Ha, cocTaBlact 9,1066- 10-*8 rpamma, uau 0,00054862 aem. 

ITOH Macce OTBedaeT 3Heprua 


0,00054862 - 9,3172 - 108 = 5.1116 - 10° 9e. 


WJI€MOBATebHO, JIA CO3MAHHA YaCTHIb! TaKoli Maccpl 
HYAKHO 3aTPpaTHTb 9HEPrHio OKpyreHHo B 512 ThIcaY 92.1eKT- 
POU-BOJbT. Flo 3aps2KenHble YacTHUbl He MOryT posKAaTHca 
nmoomunouke. M3 3aKOHOB TeOpHu S7eKTpHyecTBa CJleLyeT, YTO 
Np BOZSHMKHOBCHHH NOJOKHTeIbHOTO 3apsAaa BCergza DOJKeH 
NOABJIATDCA WH PaBHbIH CMY OTPHWLAaTCAbHbIt 3apad. Suan, 
NOSHTPOH H SJI€KTPOH MOFYT POAMATbCA TO/IbKO OHOBPeMeH- 
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Ho. PookneHHe 3THX JBYX YaCTHU, HIM, KaK FOBOPAT PU3HKH, 
«<poxeHHe Mapbi», TpeOyeT 3HeprHH, He MeHbUIeH, 4eM 
1024000 as1eKTPOH-BOJIbT. DHEPrHA MOXKET ObiTb H OoHWeH — 
OCTaTOK MepeliséT B IHEPrHlO ABHAKCHHA «HOBOPOKAEHHBIX» 
uacTHU. OTkyga MovepnhyTb 9TY 9HeprHto? Ona MoxeT ObITh 
3aTpayeHa Ha pokKAeHHe Mapbl Mpn CTOMKHOBeHHH JIIOObIX 
6bICTPbIX (OO61aTarOulAXx 
6obuIoH 3HeEprHel) ua- 
CTHIU, HanpuMep, 931eK- 
TPOHOB,  WI€KTPpOHa 4H 
mpoToHa, (oToHa c Ad- 
pom uv T. vw. VMneertca 
MHOxkKecTBO coTorpadHt 
poKeHHA Map B KaMepe 
Buvipcoua (pue. 31). 

O6slamaroulne orpom- 
HOH 3HeEprHed YacTHIDb! 
KOCMHYeCKHX JIYYeH HHO- 
ra pOKMaloT MPH CTOIK- 
HOBCHHAX He apy, a 
MHOrO MHJIJIHOHOB HOBbIX 
yacTHu. Oco6eHHoO MHOro 
HOBbIX YacTHIL pomkKLaerT- 
CA IIPH MHOPOUHCJICHHbIX 
CTOJIKHOBeHHAX, HCMbITbI- 
BaeMbIX ObICTPbIMH Ya- 
CTHILAMH B ITWIOTHOM Be- 
ilecTBe, HallpHMep CBHH- 
ue. PormmenyHe Takoro- Puc. 3f, Pownenue jzByX nap raMMa- 
KAHBHSA> UYacTHy B Ka- AYUaMH TIPH HX MPOXOATEHHH YEepes 
mMepe Bunpeoua lipHBe- sacha ToukhH, B KOTOPbIX POM TAIOTCH 

TaCTHIUbI, OTMCHCHbI CTPeJIKAMH 
meno Ha  (cpotorpadun 
(puc. 32). 

Bcé dbu3vyeckoe HW PuOcopPcKoe 3HaYeHHe 3THX CaKkTOB 
orpoMHo. YueHble Hada CBOH MyTb B MHP MaJIbIX BeJIMUHH C 
ATOMOB, KOTOPble TIpeCTaBJIAJIHCb ‘KOra-TO HEeJIMMbIMH Hi 
BeuHbIMH, Lar 3a wWaroM OHH IIpOHHKJIH B TaHHb! aTOMa, pa3- 
6usIM ero Ha JAeCMeHTAPHbie YaCTHIbl — 3JICKTPOHbI, NPOTOHBI, 
Helitpoupl. 1 BoT oKka3biBaeTca, YTO HW BVIEMeHTAPHble YacTH- 
lbl —- 9JIEKTPOHbI, MOSHTPOHBI, a TaKKe KBAHTb] CBeTa He Beu- 
Hbl, MOryT MpeBpalilaTbca Apyr B Apyra. 

STH MpeBpalleHHA ICEMeHTAPHbIX YaCTHIL BCeX COPTOB, 
KaK Mbl YBHHM, OKa3aJIMCb He MCKJIIOUCHHEM, a NPaBHVIOM. 
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A pefb 3a MHOFO .1eT JO 3THX OTKPbITHH, MOpa3HBIIHX 
Bech yueubIh MHp, cule B 1909 roxy BaagumMup Mulpuy JlennH 
MHCa.l: 





Puc. 32. Pook neve MasJiecHbKOrO «JHBHA» NpH 

MpOXOKUCHHH GLICTPbIX B3aPAKeHHDIX UAaCTHIL 

yepe3 TPH CBHHILOBbIe MacCTHHKH B Kamepe 
Busibcona 


«I[Ipu3naHHe KakHX-1H60 HCH3MeHHDIX 9JICMeHTOB, « HeH3- 
MeHHOH CYIIHOCTH BeLLCH»> H T. Tl. He CCTb MaTepHaJIH3M, a 
CCTh MeTaMUzuUueCKUL, T. €. ANTHMAaJeKTHYCCKHH MaTepHa- 
JH3M»!, 

OTKpbITHe B3AHMHbIX NPeBpalleHHH BICEMeHTAPHbIX YaCTHUL 
ABIAeCTCA OJIeECTHULHM NOLTBeEpKAeHHeM STOO BarKHeHIUero 
NOJIOXKCHHA JLHAJIEKTHYeCKOTO MaTePpHaJIH3Ma. | 

BepHémcst Tenepb K 3arayKe 6eTa-pacnasla. 

PoxkjeHHe H YHHYTORKeHHE Map YICKTPOH-NO3SHTPOH Ha- 
TomkHyso JI. Jl. Mpaueuxo u B. A. AM6apiuyMnHaua Ha eé pe- 


'Jlienhun B. H. Matepnvanu3m 4 SMNHPHOKpHTHUH3M. Cou., T. 14. 
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tweHHe. DAeKTPONOl, GbLAcTAarOlUe UZ 10ep aTOMOB NPU 6era- 
pacnade, He codepxaTcA 8 AOpax, A powOarwoTcH UMU BG 
MOMEHT pacnada. 


Uro Ke MpOHCXOAHT Mp 3TOM B Ape? MaccoBpoe YHCIO 
aToMa, liperepnesusero OeTa-pacnad, He MCHACTCH. C.ie 1oBa- 
TCIbHO, OOULee YHCIO TAKEIbIX YaCTHH AApa He MCHACTCH. 
Ho mpu oTgaye OAHOK OTPHLATeJIbHO 3apAXKeHHOH YaCTRUbI — 
auleKTpoHa — 3apA, Apa yBesMuHBaeTCA Ha eAMHHLY. Cule- 
OBaTe/IbHO, B ALpe MOABAAeTCA HOBbIH MPOTOH H vncue3zaeT 
ONWH HeliTpoH. SHauHT, MpH OeTa-paciawe B AApe TIpOucxo- 


JIUT lipeBpalleHhe OAHOrO HeHTpOHa B IIPOTOH H JJIEKTPOH. 


HeATpOH ——> MpOTOH + JJEKTPOH. 


[Iporou ocTaétca B AApe, a 31eKTPOH (6eTa-yacTula) v3 
spa BblI6pacbipaetca. Kakopbl yClOBHA, MPH KOTOPbIX MO- 
KET MPOHCXOANTh 3TO MpeBpallleHHe S/ICMeHTAPHDIx yacTHll? 

OyesusHO, uTO I060e MpeBpalileHve “WaCTHIL B Ape CBA 
3aHO C H3MCHEHHeEM 3HeEPrHH Apa, a 3Ha4dHT, HM ero MaCCHI. 


TIpeppalieHus, CBA3aHHbIe C YBeJIMYeHHeM 3amaca 9Hep- 
rH Apa, MOFYT MpOUCXOAHTb TOJIbKO B TOM Clyde, eCJIH He- 
O6xomHMas Wo6aBka SHeprHn SyseT NosyseHa AQPOM H3BHe. 
Ec 2ke fpeppallleHie spa CBA3aHO C YMECHbLIICHHeM ero 
3HeprHul, TO H3IMIWeK SHCPrHH MOACT 6bITh yHecéH BbIOpachl- 
BaeMbIMH H3 Apa YacTHUaMH, H ABJIeEHHe MOKCT MpOH30HTH 
3a cuéT MpeBpalleHHi B CaMOM Ape 6e3 BCAKOrO BMella- 
TeAbCTBAa CO CTOPOHBI. AMeHHO STO M MPOHCXOAHT NP paAHo- 
AKTHBHBIX MpeppaluleHHAx. Aru npespawenus ecezda npouc- 
xOONT TAK, “TO 3HAYeHUA MaCC AOpA, BOSKUKAIOW{CcO NPU NPE- 
epauenuu, U Opyeux 4acTUuy, KOzOa AOPO U 4aCTUYbL NOKOAT- 
CA, MeHbluUe 4em mMACCA pacnadarol4ezocn haopa. 


Pa3HocTb Macc YHOCHTCA pa3vleTalolwIMMHCA YacTHIaMy 
B BHIe HX 3HeprHu ABwxKeHuA. Takum o6pa30mM Macca MpH 
lpeBpalleHHH HuKyMa He Mpomayaer, COXpaHAeTCA. Ho ymMeub- 
WwaeTca Macca MOKOA BCeX YacTH HW NOABAAeTCA Macca COOT- 
BCTCTBYIOWUErO KOJIHYeCTBa SHEP ABHAKCHHA SPAX yacTHIL. 
Upo6bl BbIACHHTb, KakKHe *%e Apa MOPyT MCNbITbIBATh OeTa- 
pacnaf, pacCMOTpHM OAHH MIpHMep. | 

MoxXHO NOJYYHTh <CBePXTAXKEIbI® H3OTON TreJlHA — 
renuiis, conepkauluii B Aspe 2 npoToua u 4 HeliTpoHa (B IIpH- 
pole Takoro reJlHA HeT; O TOM, KaK MOObLIBAaIOTCH NOAOOHbIE 
W3OTOMbI, 6yMeT paccka3aHo Huxe). ATOMHDIM Bec STOO H30- 
toma 6,02090. Bro Ke BpeMA HMeCTCA H3OTON MeTaJa UTHA 
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C TEM XC M@CCOBbIM 4WHCZIOM 6 — aMTHI. Ero aTOMHbIlf Bec 


MeHbllle, cocTaBsetT 6,01692, 3HaunT, W ero 3HEprHua MeHbIe, 
Nem y retns3. Bor noyemy reawi$  ucmbiTbipaer 6erTa-pac- 
Nal, Mpeppaulasch B JMTHHS: 

Apo reaas — w<Aapo AUTHAS + SACKTPOH. 


MepvHoa noaypacnala pagnoaktuBuoro reaus’  cocraBuinet 
Bcero Hib 0,8 ceKy Ab. 

Omuako HeT 1H OWH6OKH B HAaWMX MpercTaBeHHAXx? 
BnipaBe JIM MbIl POBOPHTh O TOM, 4TO HeliTpoH — ameMeHTap- 
Hava YaCcTHIa HW YTO Np Oera-pacnawe OH Npespatuaerca B 
MpOTOH H 9.1eKTpoH? Moker 6bITb, HelHTPOH COCTOHT H3 3ICK- 
TpOHa HW lpoToHa? Her, 9To He Tak, H MpvBegxeHHoOe BbIILe 
oO6baAcHeHHe MpaBHIbHO. B xToMm Hac yOexaeT sBJeHHe, 
OTKpbIToe B 1934 roy 3HaMeHHTbIM (bpaHuy3sckKHM (PH3HKOM 
PpexepHkom JKo.1no-Kiopu. $BeHHe COCTOUT B TOM, ¥TO He- 
KOTOPble PadHOaKkTHBUble Apa BbIOPachIBalOT ApH pacnaze 
He 3ICKTPOUbI, a Mo3uTpoubt. IIpw 9sTOM B AApe MpOHCXOHT 
MpeBpalileniie MPOTOHa B HCHTPOH H NMO3HTPOH: 

NpoTOH —~> HeATPOH -; NO3HTpOH. 


PaccMOTpHM HMpuMep Takoro NpeBpauleHnHa. 
MoxKHO U3POTOBHTb HCKYCCTBeEHHO H30TOI a30Ta — 
: 13 ATOMHDIEI ITO é 1 13,00990 B 
a30T “>. ATOMHbIH Bec 9TOTO H30TONa paBeH 13, adem. 


TO Ke BPeMA HMeeTCH yruiepoA C MACCOBLIM 4nCJIOM 13 — yr- 
slepoa's, Macca KoTOporo MeHbUe, coctaBan 13,00756 aewn. 


ConoctaBJIad STH aHHble, PpHXOAMM K  BbIBORY, 4TO a3orT": 
OWKEH TpeBpaTHTpesd B yrviepow's. Takoe mpeppallenHe u 


MPOHCXOANT B BHAC MO3SHTPOHHOrO pacnaya. I[poton npeppa- 
UlaeTCA B HCHTPOH H NO3HTPOH, HeHTPOH ocTaéTcA B AApe, a 
NO3HTPOH BbIOpacblBaeTCs: 


3 3 
azot'. => yraepon's “+; NOSHTPOH. 


MJepnog noaypacnaga asora'} coctapaset 9 MmuHyT 


06 cekyHJL. 
Vitak, MOryT HMeTb MeCCTO B 3aBHCHMOCTH OT VCJIOBHH 
MpeBpallleHHa: 
HeHTpoH ——> MporTou -- 971eKTpCH, 


NpoOTOH —~> HeATPOH -++- NO3HTPOH. 


ConoctaBIAat ITH CTPOUKH, yOe2%kaeMcA B TOM, YTO Hu 
HEUTPON, HU NPOTOH HEAb3A PACCMATPUGBATb KAK COCTABHYTO 
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WACTUUY, UG TO 9CC BPEMA HU OOHA UZ HUX He ABAMCTCA CCd~ 
Not, HeusMeHHOw. ITU npocTetiuue tacTUKbl BeufecTea- 
e3aumonpespawujaemol. 

IIpupegém Tenepb Ta6IMUy H30TOTOB, B KOTOpylO BBese- 
Hbl HeKOTOpble MOJlyYaeMble HCKYCCTBCHHO paMHOAKTHBHHIC 
H30TONbI. 3HAYKOM «—» oTMeueHaA OeTa-PpaHOaKTHBHOCTh 
H30TOMAa, 3HAYKOM «<-++-» OTMeUeHa NO3HTPOHHaA AKTHBHOCTD. 
UntaTeb MOKeT yOeUTbCA, KAK MOXKHO Oe30iNHOONHO TMped- 
CKa3aTb BU pamHOaKTHBHOCTH, CpaBHHBaA MaCCbI Pa3JIHTHbIX 
alep C OMHUM HM TEM 2Ke MACCOBbIM YHCJIOM, HaNpHMep KHCJO- 


pon |? wm a3oT '?. 


Maccosoe 
YHCIO 


ATOMHDbIA 


HOMep Tlepvoa nosypacnala 


JnemMeHT Macca 














er 


























IAEKTPOH _ | 0 | 0,00054862 : — 
Heiitpou | 0 : 1 1,00897~~ ! Oxono 10—12 
a = m ai MIVT 
Bonopoa l l 1,00813 
2 2,01473 
3 3,01700~ 12.46 set 
Dean 2 3 3,01699 
4 4,00386 
6 6,0209— 0,85 ceKyMUbl 
Sarit } 3 | 6 6,01692 
| 7 7,01816 
| 8 8,02497 ~ O.89 ceKVILIbI 
et ee 
bepHaaun 4 3 7 7.01909" 53° Ha 
Y 9,01496 
| 10 10,01662 ~ 2,0: 108 net 
ee ace ee ae ee eee 
bop Io 5 | Wo 10,01617 | 
| od 11,01290 
| | 12 12,0168- | 0,027 cexynas 
Yraepos | 6 | 10 10,02086 * 19,1 cekyHbi 
| ; dl 11,01502* | 20,4 manytol 
| 12 12,00388 
: | 13 13,00756 
| 14 14,00774—- 5720 set 
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lTpodoancentte 
DIAeMeHT ga Pes Macca | Tlepwoa noaypacnata 
A3ot 7 13 13,00990* 9,93 MHHYTHI 
14 14,00753 
15 15,00487 
16 16,00645 ~ 7,35 CCKYHADI 
— : = eae = = 
Kietopot 8 I5 15,0078 * 118 cexyna 
; 16 16,000000 
17 1700450 
18 18,00485 
19 CO y= 27 ceKyHAL 


Suayok «<K» y OepHetua, GOygeT OObaACHGH no3xKe. Uro 
Ke KacaeTcA TOPO OOCTOSITeETbCTBa, UTO MPH HaJIHYHH 3ICKT- 
POHHO-aKTHBHOrO .IHTHA, OepHiMii} ue OOpa3yerca, TO 


3TO MPOHCXOAHT TMOTOMY, YTO Macca 3Toro AApa Gove 
YABOCHHOH Maccbl reqHuAS, Tak 4TO AApo OepnHiaua} moar 


MPHOBCHHO PdaCKaJIbIBaeTCH MOMOJaAM: 


antui® 4 (Gepnasmii}) —>+ 2 reani}, 
° \ 9eKTpoH 


Bee, 4To MbI ceiiwac) =paccKa3aun, eulé He HCYepMbIBaeT 
3araaky OeTa-pacnaya (HW MO3HTPOHHOroO pacnasa). 

Kak H Mp aipcpa-paciage, aapo, AcMbITaBlilee mpeBpa- 
IWCHHC HCHTPOHA B NPOTOH HIH MpoTOHa B HeHTPOH, Tepser 
COBCPINeHHO ONpeseeHHylo Maccy (3Hepruio). Ho npH aub- 
(ba-pacnawe Becb H3JIHUICK 3HEPrHH YHOCHTCH  BbIeTAaloulell 
H3 Aapa abda-yactuueh. Tlostomy see alpda-yacTHIbl, BbI- 
JeTalollwe H3 sep OAHOrO HW TOTO Ke coctaBa, Hanpumep 
ypata*o, HMeIOT B TOUHOCTH OAHHAKOBYIO 9HEPrHW, B TOU- 
HOCTH OJHHaKOByto CKOpocTb!. Tak, avib(pa-yacTHlbl, BbIGpa- 
CbIBACMbIC =ypalom*.s, uMeloT aHepruio 4,15 mMusietHoHa 
IICKTPOH-BOJIbT (cKOpocTh 14,2 TRICHYH KHJIOMeTPOB B Ce- 
KYH Ly). 


' Huoria 1pa O1WHAaKOBOrO cocTaBa HenyeKaloT apdba-uacTHUbl 
AABYX HJIH HeCKOJIBKHX Pa3.IH¥HbIX, HO MpHTOM CoBepweHHO onpelenéH- 
HBIX CKOpOCTeH. ITO s1BICHHE CBA3aHO C TAKHMH «TOHKOCTAMH» CTpOeHHs 
ipa, Ha KOTOPLIX MbI OCTAH@B.IHBaTbCH He Oy 1eM. 
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Uro xe KacaeTed SJICKTPOHOB H MOSHTPOHOB, BblOpacbi- 
BACMbIX APOM, TO OHM HMeIOT CaMBle Pa3sJIMYHble CKOPOCTH, 
OT MaJIbIX H 20 O4eHb OO/IbUINX. DHeprHio, OTTaBaeMylO AL 
pom, yHocaT c co6ol = JIMLIb HaH6oslee G6bicTpble H3 3THX 
uactuu, Kyga 2Ke eBaeTca ocTaTOK, Korda Aapo BbIOpacel- 
paeT G6OsIee MeIWICHHbIe QIeEKTPOUb! HTH MO3HTPOHEI? ITOT 
Bompoc MOJITO He HaXOAM OTBCTA. Hexotopble 3apyOexHble 
(PH3HKH-HeaHCThI YTBepxK Aas, YTO B AAPaX aTOMOB 3Hep- 
rH MOXKET pOXKMATbCA «H3 HUYerO» H OeccseHO WCuesaT. 
C TaKHM «<OObACHeCHHeM» 3aradkH GeTa-paciaya COrlacHTbe”d, 
KOHeYHO, HeJIb3s. 

Uro Ke IPOHCXOAHT Ha CaMOM Jlevle? 

-Tipapusbublit orpeT 2a pusvk lays. 

Tipu Gera-pacnage pce Adpa TepAIOT OANHAKOBYIO SHCp= 
rio. Ho 91@KTPOH YHOCHT He BCI, a TOJIbKO YaCTb 9TOH 9HEP- 
rHH. SHauHT, BMecTe C WICKTPOHOM H3 AQpa BbIeTAaeT ele 
OfHa YacTHLa, KOTOpad H YHOCHT OCTaJIbHy!O SHCprHlo. Mobi 
HUKOrLa He <BHAMM» STON YacTHUbI. SHAYHT, OHA He o6.1a- 
laeT 3JIEKTpHYeCCKHM 3apsAOM, a Macca e€ TaK Mavla, YTO OHA 
JlerKO YCKOJIb3aeT H3 BCeX npHOopos. 

Tak, 6marofmaps MpaBHIbHoH MaTepHaJIHCTHYeCKOH MOCTa- 
HOBKe 3a2auH BOllIa B HayKy HOBaA, elllé HHKeM He «BH/eH- 
Han», HO 6e3 COMHeEHHA CyliecTByrollan MeIbualilad 3JIeEMeH- 
TapHasd YacTHla HeuTpUHO, — 

B HalliH AHH CyULeCTBOBaHHe HeCHTPHHO MOKa3aHO Ha OTIbI- 
re. Macca 3TOH YaCTHIb! TAK MaJla, YTO H3MeCPHTb eé mOoKa 
eulé He yMaJ10cb. 

Viges onbira no O6Hapy2xKeHHiO HeHTPHHO MpHHadlexKAT 
copetckomy (pusuky A. H. Jleinynckomy. BoT B 4€M OHA 
cocroutT. EcH H3 spa BblleTaeT yacTHa, HallpHMep HeHT- 
PHHO, TO AApO HCMBITHIBAeT TOJYOK — OTMaty, TAaKyIO Ke, 
KakytO HCIbITbIBaeT BHHTOBKA, KOra H3 Heé BbluleTaeT MYyJIA. 
Tlo oTtmaue Apa MOXKHO MOMbITAThCA WOKA3ZATb CYULECTBOBA- 
Hue HelitpHHo. [leno OCMOXMKHAeTCA TEM, YTO 3aOAHO C HeHTpH- 
HO H3 Apa BblleraeT H Ooee THKeJAaA YACTHMA — B/EKT- 
POH HJIM MO3HTPOH, ~~ Aalollaa MHOFO 6o0buryro oTmayy. Ho, 
OKa3bIlBaeTca, CYLecTByeT MpeBpalileHHe ATOMHBIX AAep, IPH 
KOTOPHIX H3 aTOMA BbIOpacbIBaeTCA TOJIbKO HeHTpHHO. OTO 
oueHb Mpoctoe mpeppamenue. HMnorga Apo, mepecbileHHoe 
IpoTOHaMH, He cMoco6HoO No KaKHM-TO NIpH4¥HHaM HCMbITaTb 
NO3HTPOHHBIA pacnag. BmMecto Toro YTOObI NOPOAHTb MO3HT- 
pOH, OHO NOFioulaeT OAHH H3 6/IMKAHUIAX K HEMY 3JICKTPO- 
HOB. 
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BMecro tipespalueHns: 
NpOTOH —+ HeHATPOH +- NO3HTPOH --- HEHTPHHO 


IIPOHCXOAUT 
NpOTOH 4- 91e€KTPpOH —> HeATpoH 4+ HeliTpHHo, 


STO cBoeo6pa3sHoe pawHoaKkTHBHOe MpeBpalleHHe HOCHT 
Ha3BaHHe K-3aXBaTa, TaK KaK 3/@KTPOH 3aXBATbIBaeTCH 
AApOM C OIMKAaHWeH K HeEMY 37CKTPOHHOH O60.1I0UKH, Ha3bi- 
Baemolt K-o60.104KOH. 

Kakue Ke Apa HYKHO BbIOPAaTb WIA ONbITa — erkHe HIN 
TakeIble? Kaxkablil CTpesiok 3HaeT, YTO YeM serye py2Kbée, 
TeM OOJIbuIe OTAa¥a. Uro6pl movlyuNTb CHJIbHYIO OTMa4y TIpH 
BbiJleTe HEHTPHHO H3 aTOMa, HAO B3sITb JérKHe aTOMBI. ITO 
cheat akanemuk A. HW. Anuxanos, Havapuuii p 1939 rogzy 
OMbITh! C OepH.ineMy. OTOT GepuH uMeeT H36bITOK Mpo- 


TOHOB B Aspe WH HCMbITbIBaeT K-3axBaT (YTO H OTMeYeHO 3HaU- 
KOM «A» B IIpHBeQé@HHOH Bbillie TAGHye) : 


6epnaaun! a ANTHEA, + HeEATPHHO. 


Bona nomeulata pa6oram Asnxanosa, 4 uccenoBanua 
¢ OepHIHeM 3aBepuH AweH, H3MepHBINMA oTAady sep 
NpH HX MpeBpalileHHH H TEM CaMbIM MOKa3aBUIHH Ha OMbITe 
CYULeCTBOBaHHe HeHTPHHO. 

Hak, To *Ke MPOHCXOMMT B ARPe UpH G6eTa-pacnane? 

Heiitpou mpespalaetca B MpOTOH, 9I@KTPOH H HeliTpHHoO: 

HCHTPpOH —> NpOTOH -+- 9eEKTPOH + HeEATpHHo. 
[Iporon ocraéTca B Ape, a 31eKTPOH HM HeliTpHHO BbIOpacb- 
BaloTes, YHOCA ¢ CO6OH BbIqeIfeMylo IIpH mpeppauleHuH 
sHepruio. JleiaT OHH e@ NO-pasHOMy. OviekTPpOH yHocuT Cc 
COOOH BClO BbIAeIHeMY!O AAPOM 9HEPrHlo B TeX C.Ty4aAx, Kor- 
ia HEHTPHHO «He TOBe310>» H Ha ero JOO 2HeEprHH He 


OCTACTCA. 
IIpu mo3HTpOHHOM pacnafe MpOHCXOAUT MpeBpalleHnHe: 


NpoToH —+ HeHTPOH + NO3HTpOH + HeATpHHoO. 


HevtTpou octaéTca B afpe, érkue YaCTHUb! y/leTaloT, yHOcH 
¢ co6OH BbIeAeMYIO 3HEprHto. 
Hakouell, mpu K-3axpate npoucXxoguT npespausenue: 


NpOTOH -+- 3EKTpOH —> HeATpoOH + HeHTpHHo. 
Helirpon ocTaetcs B Ape, H3 Apa BbileTaeT HelTpHHO. 
80 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


TakoBa pa3rajtka 6eTa-pacnada, MO3HTpoHHoro pacnaa 
H K-3axBata. OTU AGACHUA CBA3QHbL C 63QUMHOIMU Npesepa- 
WCHUAMU GACMENTQAPHOLN UACTUL. 

Sip.NeHHA 9TH OYCHb CXOMKH, PasJIHYHe MCKAY HUM CBA- 
3aHO C PasJIHYHeM Macc YacTHl. 

Benomunte, YTO MacCa HeEHTPOHa YYTb MpeBbillaeT Maccy 
ATOMa BOMOPOa, TO CCTb Maccy TpOTOHa H 3IeKTPpOHa, BMe- 
cTte B3aTptx. TlosTomMy cBO6OAHO ABHKYLWLHHCA, He HAXOIA- 
LILHIICA B AMpe HeHTPOH «paHOaKTHBeH», TO CCTb pacilaaeTcn 
la MPOTOH, XICKTPOH H HCIITPHHO. 


Tlepnog noaypacnagqa cBo60qHOroO HeliTpOHa TOUHO He H3- 
Mepel. Ou paBeu npuMepHo 1O0—12 muHyTam. 


IIpoToH B CBOIO O4epeAb MOKET MpeBpaTHTbCcA B HEHTPOH, 
NO3SHTPOH H HelitpHHoO. OAHAaKO Macca FIPOTOHa MeHbIe, 4YeM 
Macca 9THX Tpex yacTHU. Tlostomy cBOOOAHbIH MpOTOH TaKoO- 
rO MpeBpallleHHA COBEPIUHTb He MO*KeT. GaTO MpOTOH, Haxo- 
JAULUHCH B Ape, MOXeT COBEPIIHTb 3TO IpeBpallleHHe 3a 


cCueT 3HeEPprHH CBOHX cocefleH — APYrHX YacTHU, CBA3aHHbIX 
C HHM B sApe. Mbt euye BCTpeTHMCaA c TpHMepaMH TakOro 
lIPeBpallleHHa”. 


CBo6ocHbiii MpOTOH He MOMKeT 3aXBaTHTb CBOOOAHDIH 
XICKTPOH (MpousBectH K-3axBaT) HW TpeBpaTHTbCA B HeHT- 
poH MOTOMY, YTO Macca OOCHX YaCTHH MeHbLUIe MaCCbI HeHT- 
pona. Ho npk 60.1bLIOI CKOPOCTH 21eEKTPOHAa ero Macca BO3- 
pacraeT (3a cuéT 9Hepruu ABMAKeHHA) H K-3axBatT CTaHOBHTCA 
yAKe BO3MO?KHbIM. 


Halll CHHCOK 93.IEMCHTAPHbIX YaCTHY, Ob. Obl HEMOJIHbIM, 
eCIH OLI MbIl He YMOMAHYJIH OCOOBIX YaCTHLL — MC3OHOG, POXK- 
JWaeMbIX B 3eEMHOM aTMOocepe ObICTPbIMH KOCMHYCCKHMH Ya- 
CTHILAMH. 


Emé 3aq01ro QO UX OTKPbITHA AMONCKHH Cbu3sHk IOKaza, 
HW3y4ad AACPHble CHJIbI, MpeAyraWblBa.l CYULCCTBOBaHHe YacTHy 
¢ MACCOH, IIPHMepHo B ABeCTH pa3 OO.IbIUell MACCHI 9.ICKTPOHA. 
Uactuubl 3TOFO COpTa elCTBHTe.IbHO ObLIN OOHAPY2KeHbI B 
KOCMHYCCKHX J1y¥aXxX H MOJTYYHJIH HA3BaAHHeE MC3OHOB, 

Onuako JeHCTBHTeAbHOCTb OKa3avlacb Ooraye, YeM 9YTO 
AyMain yuéuple. Boracuuslocb, Yo CyUleCcTByeT HeCCKO.IbKO 
COPTOB M@30HOB, OG.1aMalOWHX pa3HbIMH MaccaMH. BpipalorT 
M€30HbI MOcIOMKHTCJIDHO 3aPAXKEHHHIe, OTPHUATeJIbHO 3aps- 
2KCHNbIe WH HC3APAKCHHDIC HelitpasibHple. Mec30Hbl Hed0.1- 
rOBCUHbI H OYeHb CKOPO Noc.1e CBOerO PORK TeHHA pacnazalorT- 
CH, Npeppaulanch B ApyrHe YacTHubl. Celinac MocTOBepHo 
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YCTAHOBJICHO CYULlecTBOBaHHe Gosee 10 pa3snHynblxX THMOB 
MC30HOB, H CMHCOK OTKPbIBAeMBIX BCe BO3PacTacT. PaccKasbl- 
BaTb O HHX MbI He 6yaem. Tlompo6uece c MC30HaMH = MO?KHO 
MO3HAKOMHTbCH =B  KHH)KKAX, TMOCBAUICHHbIX KOCMHYC@CKHM 
JTyuaM. 

Mb! BHHM Ha 9THX TIPHMepaXx, YTO (PH3HKA NAIHX HEH, 
KAaK 9TO H WpecKa3piBa.? BecTHKHH Jie, H@ 3NQeCT GCYHOLX, 
HCUBMEHHOLX IACMCHTQAPHOIX LACTUL. 

Tak NOATBeEpXMAeTCA MPABU.TbHOCTb THaIeKTHYeCKOFO Ma- 
TepHaJIH3Ma. 


5. AckyccTeeHhas pawvoaKkTHBHOCTb 


OG6cTpeHBaAd spa HCHTPONAMH, GbICTPbIMH MpOTOHAMH, 
ACHTPOHAMH, PCcIHCBbIMH AAPAMH, MOXKHO OCYLULECTBHTb MHO- 
7KCCTBO AMeCpubIxX Mpeppauleunii. Tlpu 9TOM moayuarorTca 
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; : } 
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Puc. 33. Jleppi Bepxuni yrom TaGanubl Menrcteces, Tloka3atipt ucKye- 

CTBEHHbI€ Pa tHOaKTHBHbIC H30TOMbI H HX MpeCBpalketHe B YCTOHNHBBle. 

Hsoton 6epiisiin 7 NpeppamaercsA B AUTHH, He H31yuad MOSHTpOH H 

HeHTPHHO, a MOMiOulad OHH HS OsHAKAHIUHX K AIpy 31eKTPOHOB (Mep- 
Boro CvJIOH) H H31yyan HCHTpHO 
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WC TOIbKO ATOMII I3BCCTHBIX YCTONUTHBEIX H3OTOMOB, HO H HO- 
Bble, HEYCTOHYHBbIe, TO CCTb PANHOAKTHBHbIC ATOMHI. 

Ha puc. 33 H306paxKeH yoKe NPHBOAMBUIHHCH BAK ADI 
vrosiok Ta6anub! Mcngeaeena. Ho Ha 9TOT pas MbI HamuCca IH 
B eC KeTKAX HCYCTOHUHBbIC, PAMNOAKTHBHbIe H3OTOMbI HW M0- 
Ka3aJIH HX NMpeBpalleHHa, 


B Haliv AHH WIA ADCPHbIX MpeBbpalleHHi MO.Ib3ylOTCA Ya- 
ule BCero He aIb()a-GacTHILAMH, a YAaCTHUAMH, Pa3sroHsAeMbIMH 
QO OFPOMHbIX CKOPOCTeH B CHellHaJbHbIX ycTaHoBKax. TTo.y- 
YaeMbIC GLICTPble MPOTOHLI, NeHTPOHbI!, reJIHeBble Apa («HC- 
KYCCTBCHHbIC aTbh(Pa-vacTHUbI>), BXICKTPOUb! OOaaloT 9Hep- 
rHsAMH, BO MHOFO pas G6OJIbUIHMH, 4eM DHCPrHH WaCTHU, BblvIe- 
TAIOULHX H3 ALCP NP pamnOakTHBHOM pacnage. Ect Han- 
Govlec ObICTPble H3 ab()a-GaCTHU, BOSIMMKAIOWHX MPH aipdpa- 
pacnage, HMe@IOT SHeprHio, MeHbIyIO 10 MHJLIHOHOB 9JIeKTPOH- 
BOJIbT, TO COBPeMeHHbIe YCKOPHTeJIN JLAIOT YACTHUbI Cc 9Iep- 
rHeH B He@CKOJIbKO MHJJIHapAOB 3JIEKTPOH-BOVIbT. 


Cxema Han6oulec COBCPINeCHHBIX HM HLIHe WIMPOKO MIpHMeHA- 
CMDIX YCKOpHTeleli GblIa BNepBbie Mpel1OKeHa COBETCKHM 
(bu3Hkom B. HM. Bexe.icpom. 


Betynaet B CTpOll COBETCKHH YCKOPUTC.1b, KOTOPbH Oy eT 
lABATb MpOTOHb! c dHepruch 10 MH-LINApAOB 3SeEKTPOH-BOMDT. 
Bor HeKOTOpbI¢e aHHble sTOH yeTanoBKH. JLHamMeTp KOJTbuUeBO- 
ro MaruHTa, M@EXAY MOMOCAMH KOTOPOPO JBHKYTCA yCKOpsAe- 
MbI@ TIPOTOHb!I, paBen 60 Metpam. Bec maruntop 36000 ToxH. 
B mponecce YCKOPeHHS! MPOTOH AC.1acT NCCKO.IBKO MH-WIHOHOB 
OOOPOTOB B 3TOM THraHTCKOM KOIbuUC, CTAHOBACb K KOHILY 
yckopeHua TaxKkesee B 11,6 pa3a (3a cyeT nmpHnoopereitnon 
NpH yCKOpeHiH SHePrHH ABYoKeHHA). 

Bot HeCKOJIbKO MPHMepOB sACpHbIX HApeBpauleuHi, Mpu- 
BOAAULHX K OO6Pa30BaHHIO HCKYCCTBCHHbIX pdadHOAKTHBHDbIX 
3JIEMCHTOB. 

Hauném c HaHOovlee serKoro — H30TONa BOLOPONa c aTOM- 
HbIM BecoM 3. On nNowlyyaeTcA HECKOJIbBKHMH cmocoOaMn. 

TIpu o6ctpete 6epusiua 9 HeHTpoHaMH OepHtHeBOe 
AMpO pacnawaeTcA Ha TPH YaCTHILbI: OAHY avib(a-yacTHLUy Hu 
wwe YacTHUbl — Apa Bosopona 3: 


Gepnaanny -+ Hefitpony — reais = Bonopon? + BOMOpoR}. 


B Takoli 3anvCH, OTMe4ah NOpsAKOBbIH HOMeP, TO eCTb 
3apAn, a TaKKe MaccoBoe YHCO He TOJIbKO y Aep, HO UW Y 
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BCeX YaACTHH, ICPKO TIPOBCPHTb COXPaHeCHHe YHCTa ATepHbix 
YACTHIL H 3apA/a. Jes Gicéla GWacTHY B AADaX HMCeCM, 


9-+ 1-2 4-}-3 4-3; 
Ala aps aa 
4A-+-QO=2--1-+1. 
Bor eile OAM cnoco6 NOyYCHHA BOMOpOay: 


' 


6 1 4 3 
JUTHH., -|- HEATPOH) ——> reaHH, -; BOLOPO |. 


Jjastbuehivad cyib6a pawuvoakTHBHOrO BOOpofsa BHAA 
Ha pHe. 33. On pacnamacTcs CaMOMPOH3BO.1bHO, IIpeBpalla- 
ACb B T@I1HIL 


BOOpoa; —> reanis -|- 97eKTpoH_}-| HeiTpHHO). 


Iepnog nosypacnana Bomoposay pase 12,46 roga. 

PawvoakTHBHble H30TOMbI Goviee TAXKEIBIX 9-1CMCHTOB [0- 
JYYAIOTCA TAKKE MHO/KCCTBOM CHOCO6GOB H3 Pa3.1HUHbIX CO- 
CeHHX TO TaGIHUC MengecieeBa H30TOHOB. 

YBOIHYHBAA UCKYCCTBCHHO YHC.1IO HCHTPpOHOB B- AApe 
«CBePX Mepbl>, Mbl MO1y4uaeM OOBIYHO PaHOaKTHBUDII H30- 
TON, MpeBpaulaloulit OHH W3 JIHUNTHX HeHTPOHOB B IMpOTOH, 
TO €CTb BDIOPAChIBAIOULMI B MOMCHT NPCBPallCHHA AApPa B1CK- 
TPDOH H HeHTPHHO. 

HalipuMep, MOKHO TMOZIYYHTbh = paHOaAKTHBUbUL a30T H3 
KHCOpoOja HW (tropa: 

Kuenopon!: Bt HeliTpoH, — azorT!® ae NpoToH) ; 


prop's 4. HeHTpoH, —_—> asot!? +. resi; . 
Tlo.tydHBulnlica =pahOakTHBHbIi = «CBEPXTAAKE THI»  H3OTOT 
d30Ta COACPXKHT H3IHIUEK UeHTPOHOB (9 HCiTPpOHOB Ha 7 Tpo- 
TOHOB). OH pachadactcad CoMmlacHoO ypaBlieHHIO: 

16 16, i au: Uae wet 0 

a30T 7 —~> KHCAIOPOR . -; WICKTPOH | -| HCHTPKRHO,. 

TlepHog moclypaciiajyla a30ta 16 o4cHb MaJl —— NO.1OBHHa 
aTOMOB pacnawacrcs NpHMepHo 3a 7¢ CeKYIAL. 

[losuTpoOHHYlO = paHOAKTHBHOCTb MO?KHO NOIYYHTb, eCc1H 
YBCINYHTh «CBEPX Mepbl» YHCVIO HPOTOHOB B SLIpe. 

HckyccTBeHHO NOcIYYCHIIDIC Apa OCBOOOKAAIOTCA OT H3- 
NHILHePO HOTOP7KHTeIbHUOrO 3apsAda, MpeBpaulad O/H H3 Mmpo- 
TOHOB B HelHTpPOH. CulelOBaTeIbHO, HO3SHTPOHNbUL pacilas, WI 
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K-3axpaT HCMbITbIBaIOT AApa, OOvlaMarolune W3/IMWIKOM Mpo- 
TOHOB B Ape, TO eCCTbh HeEAOCTATKOM HCHTPOHOB — «CBEPX- 
nérkKue» H30TOMBI. 

Mb uMeeM, TaKHM OOpa30M, C.leAyIOulve MpaBHia. 

EcaH MovIyacHHbIHN HCKYCCTBeHHO H30TOT KCBEPXTAKEJIBIH» 
NO CpaBHeHHIO C MpHPOAHbIMH, YCTOHYMBBIMH W30TOTAaMH, TO 
OH lipeBpallacT H3IMLIeK HCHTPOHOB B HPOTOHB!, HCMbIThIBAA 
OeTa-pacnay. 

EcdH NovlyueHiblii H30TOM «CBepX.1ePKHH», TO eCTb HMCCT 
HeOCTaTOK HeliTpOHOB (H36bITOK IPOTOHOB), TO OH HCIbITbI- 
BaeT MOSHTPOHHbIN paca, W.IH, HHOra, K-3axpavt. 

STO MpaBHio Mpekpacno HVOCTpHpycrTca ripHBeAeHHOH 
Ha ctp. 77 TaO.IHILci H30TOMOB: 3HadKH «<—>», oOo3Hayalolune 
OeTa-pacnad, CTOAT Kak pa3 y H30TOTOB Ooulee TAOKEVJIBIX, EM 
YCTOHUMBbIe H30TOMNDI; 3HAYKH « +>, OOOSHAMAIOUIME MOSATPOH- 
bili paca, CTOAT y HanOovlee JICKHX H30TOMNOB. TOUHO Tak 
xe u K-3axBaT MOMKeT MPOHCXOAUTh y HaHOOMee MErKHX H30- 
TOTIOB. 

Hauplmep, paccMOTpeHibiit yake WaMy «CBepXJIErKHH» 
a3oT'4( HopMa: a30T'7 i a30T!3) HCMIbITbIBaeT T103HTPOH- 
Hblii pactad, TaK Kak cro YHCJIO NPOTOHOB MNpeBblilaerT HOp- 
My HO CpaBHCHIIO C YHCIOM  HeHTPOHOB. BoT KaK OH JO- 
6piBpaetes. Yreiepoq mowBepraetcnh oOOcTpesy MpoTOHaMH. 
B pe3yclbTaTe MOPIOUleuHA MpOTOHa AApPOM yrvlepoda Mouly- 
YaeTCH: 


s) : 
yraepoa'? +. nporon; —> asor'>. 


13 Serer 10 
A3oT 3) MooKHO NOAYYHTL HW MpH oOcTpe.te 6opa. sxipamMu 


reqMAy: 


10 3 i 
Oop. + reanit, — a3oT'y -- HEATPOH. 


Moaysupwniicd a30T CoxepxKUT H3IMIeK MpOoTOHOB (6 Hel- 
TPOHOB H 7 MpoOTOHOB). 
Pacnag a30Ta'3 uéT no MpHBeqeHHOH yxKe BBILe Cxe- 


Me, KOTOPY!O CJleLyeT JIMIb YTOUHHTD, OOaBHUB HeEHTPHHO: 


13 13 0 
a30T 7 —> yraepod ¢ -+ NO3HTpOH, + HeHTPHHO),. 


Tlepnog nomypacnaga -—- 10 MuuyrT. 
TaKHX IIpHMe€pOB MOXKHO MPHBeCTH MHO2KeCTBO. 
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MckyccTReCHHble paqvOakTUBHble 3X.1EMCHITbI HaXOAAT B Ha- 
Ih HH THpOkoe NPHMCHeCHHe B OHO.IOTHH, MCAMUMMC u Tex- 
HHKe, 

Ho HekyCccTBeHIbIM TYTEM MOPYT ODITD MO.TYYCHEI He TO.Tb- 
KO YCTONYHBLIC H PATNOAKTHBUbIe H30TOMbI HMCIOULAXCH yoxKe 
B IPHpOe 31CMCHTOB. 

[Ip NOMOnLH HelTPOHOB yAa/lOCb CO31aTb HOBbIe 91eMeH- 
ThE C ATOMAMU, OOvICe THKGQTBIMH, YCM ATOMbI ypaHa, H 3a- 
HHMaloulie Mecta of 93 go [01 B Ta6Ganue Mernszestcesa, 

Bor Ha3BaHlst ITHX HOBBIX, MO.1YYCHHBIX PyKaMH YeaORe- 
Ka, XHMHUCCKHX 9.7¢MeHTOB: 93 — nentTyHuti, 94 — mayTouuii, 
99 -- amMepuuuli, 96 — Kiopnii (B yects cynpyros Kiopy), 
97 -— Katuopunil, 98 — G6epKanti, 99 — depmuii, 100 — 
OUHMITCHHH = (B YecTh 3HaMeHHTOrO (bu3sHKa Diinuirelina). 
Cro nepsblil X1¢eMCHT, MOAyYeNHbtl aMepHKAaHCKUM CH3HKOM 
Cu6Ooprom, Ha3Ball HM B YeCTb BeIHKOTO XHMHKa Mpouvioro 
Beka JI. VM. Mengaeneenpa — MengeaeeBult. 

Kak aJICKO MOXKHO MPOABHHYTHCSH B CO3MaHHH BCE Borer 
THOKCIBIX. <3AYPAHOBLIX»® 9.ICMCHTOB? 

BcnoMulite, YTO BCC ATOMDI C aTOMHBIM HOMepoM, 60.1Ib- 
WHM 4eM 83, yoke HeycTOIYHBb! H CaMONPOH3BO.IbHO pacma- 
AAOTCH, MpeBpaulasich B OovlIee .ICrKHe ATOMbl C MCHbILHMH 
aTOMHbIMH HOMepaMH. 

Yem 60.IbUle ATOMHDI HOMep, TCM, BOOGUIe roBOpA, MeHce 
VCTOHYHBO sIIpo. 

CorlaciO COBPDCMCHHbIM J@uHbIM, HAHOOsIbILHi BO3MOK- 
Hb ATOMHBI HOMCP (4HCIO MpOTOHOB B Ape) cocTaBaneT 
upHMepuo 120, a nan6oApuiee MaccoBoe yneao — 300. 
Bo asIbUCHUWICM 9TIt WHCla, eC.IH H NOABEPrHyYTCA YTOYHEHHIO, 
TO HcOoIbUIOMY. Bo BeaKOM cJlv¥ae TO, YTO Apa aromos 1c 
MOFyYT HMCTb OYeHb 60O.1bUIOrO 3apANa WIM Maccbl, 2OKa3aHo. 
A 3naunt, u Ta6tHna Menaevicesa ue 6e3rpanHyna, a 1o.K- 
Ha KOHYINTbCA rie-TO BOJIH3H HOMepa 120. Bce HoBble 3.1e- 
MEHTbI, ACKALMLHE 3a YPAHOM, PAMHOAKTHBHbI HW HeAO.IrOBeY- 
Hbt. UTo ve KacacTcs YCTOHYHBbIX WH JOJITOBeYHBIX paHoaK- 
THBHbIX 3/ICMCHTOB, TO HH OAHH H3 HHX oT MengevleeBa He 
VYCKOJID3IHYVJ1. 


6. «MeueHbie» aTompl 


Ecan C0%KUTh WBa KVCKa MeTaJla, HAaNpHMep MeguH, 6y- 
AYT .IH ATOMbI OAHOFO NepeXOAHTb BO BTOpOH? 
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C Kako CKOPOCTbIO H B KaKOM KOJIHNeCTBE mpocadHBaeT- 
CA BOJa Yepe3 MHOFOMeTPOBOe TEJIO TIJIOTHHbI? 

Kakoli KHC10poy, OTAAIOT PacTeHHA B BO3AYX: H3 MOPrIO- 
IWGHHOFO JIMCTbAMH yrvieKHCJloro ra3a HI H3 BOAbI, NOPio- 
UIEHHOH KOPHAMH? 

Kak BOCNPHHUMaIOTCA OpraHH3MOM H NyTeluecTBy!oT B 
HEM Pa3Hble BeUlecTBa? 

Takle H MHO2KeCTBO IIOMOGHBIX BOMPOCOB HayKa MPOLIJIbIxX — 
JleT PCLWIMTb He MOria. 

ATOMbI M@AH OOOHX ‘KYCKOB Hepa3.IH4HMbI: KaK OTJIHYHTb 
Te H3 HUX, KOTOpble «MyTCIIeCTBYIOT» ? 

Bona no o6e cTOpOHb! MIOTHHLI OAHHAKOBAa, WH OTLEAATh 
NpocayHBalollylOcA CKBO3b e€ TeIO YaCTb BOALI HEBO3MOXKHO. 

AToMbl KHCJ1Opoma, BXOTAULHe B MOJIeKYJy YIrIeKHCJIOrO 
ra3a HB MOJIeKYJIY BOAbI, OHHAKOBbI. Kak OTMeTHTb HHTepe- 
cyloulue Hac aTOMBI? 

VUcnoib30BaHHe YCTOHYHBbIX H PpaMOaKTHBHbIX H30TOMNOB 
NO3BO.INIO PeWIHTbh 9TH 3aadH WH MHOKeCTBO APyTHx, CaMbIx 
pa3HooOpasHbix 3aay. 

Ecuiu NoBepruyTb OAMH H3 KYCKOB MeqH OOuTYYeHHIO HeH- 
TpOHaMH, TO YaCTb Aep, MOrIOTHBLIIHX HeHTPOHbI, CTaHeT 
paguoakTHBHoli. MoxHO H3MePpHTb PaAMOaKTHBHOCTb STOFO 
KYCKa M@/H, 3ATCM C.IOXKHTb ero Ha HEKOTOPOe BPeMA C APy- 
rum Kyckom. Ilo paguoakTHBHOCTH BTOPOrO KYCKa MO?KHO 
ObICTPO OMNPCACIHTb, CKOJbKO ATOMOB TlepBoro nepeOpaJlocb 
B Hero. 

Kuciopoa tpe6yeT Apyroro MeToqa — ero padHOakTHB- 
Hble@ H30TOMbI OONaMaAloT OYe€Hb MaJICEHbDKHMH TepHoOaMu MNo- 
aypacnana. Kuciopog'3 Meer Mepxod nodaypacnaza Bcero 


nuwp 126 ceKyH, a KHcIOopon’s H Toro MeHbie — 31 ceKyH- 


ny. C MOMeHTa MOJIyYeHHA STHX H3OTONOB H AO KOHHa OMNbITA 
KOMHYECTBO erO HACTOMbDKO y6bIBaeT, YTO paboTaTb CTAHOBHT- 
CA HeBO3MOKHO. B TakHX CJIy4aHX NOJIb3yIOTCAH APYrHM Me€- 
TONOM. B ecTeCTBCHHbIX YCJIOBHAX KHCJIOPOA COMEP KUT 0,20 % 
TaKeOrO HB30TONAa KHcvIoponals. MoxHo B H3y¥aeMOM Bellic- 


CTBe YBeJIHYHTb COLeCPpKaHHe TAKEOFO H30TOMA, MOBEAA eFo, 
cKkanxkemM, 20 1%. Torga no coxepxXaHHlo TAKEJIOFO H30TOMA B 
KOHEYHOM TIpOAyKTe MpespallleHHA CyAAT O ero ABHKCHHH. 
Tak ObIIO0 YCTAHOBJICHO, YTO KHCJIOPON, comepxKallHHcA B MO- 
rIOWLAeMOM JIMCTbAMH YII@KHCJIOM fase, yCBaHBaeTCcA pactTe- 
HHeM, a B BO3AYX BLIACIACTCA KHCJIOPOL, NOrIOuLaeMbIA C BO- 
OH KOPHAMH, | 
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Tip noon «<Meuyennoro> payHoaKtiBuoro yrlepona 

OLWIO VCTAHOBAICHO, YTO YraieKe- Ibu PAZ MOPOMaeresd cHCTD- 
AMH D&CTCHHH MC TO.IbKO JHOM f10J] ACHeTBHeM CBeTa, KAK 9TO 
AVM palblle, Ho u 
HOYSIO, B TOMHGTe, H OIPH- 
TOM He TOIBKO | INCTIA- 
MH, HO H KOPISMIE pacTe- 
HHH, 

OkKagaclOCb, YTO iT- 
TATCAbBIIDIC COMI HOLSIO- 
HLQOTCH HE TOMbKO KOp- 
HSIMH PacTCHHIt, HO H HX 
JHCTbAMH. QOTOT YORDUI 
cnocoO NMOAKOPMKH pac- 
TCHHH Y2Ke NPHMCHSeTCSI. 

Kak 6nicrpo slo6piBa- 
IOT KOPHH pacTcuHit Baxk- 
HCHINCe JLT HUX  BCHIC- 
CTBO -—- Ghoedop -- 3 
yRoopeumi? Kakue (poc- 
(POpuble yLO6penus wan- 
Go.tec 9QMPCKTUBIbE, Kak 
H B KaKHC CpOKH NX BBO- 
AUT? Lean  yAoo6putTp 
B3OMAHO COTHMH, COJLCP2Ka- 
HLIMH | PQUAMOaKTHBYLUI 
Poeop, TO uo pasio- 
QKTHBUOCTH IHCTbeB pa- 
CT@CHHH = =MO”KHO  ObICTpo 
pasoOpathpen RB XTOM. 
ans | MoxkHO BOCTO.IbSOBaTbeA 
Puc, 34, Pasnoastorpad micta nomu- ME€TOJIOM «<paHOaBrorpa- 
lopa, NHTaBIUerocH (uepes KOPHH) pa- (pa», KOPAa JMACTbA Ppacte- 
AMOAKTHBULIM = cpoctopom.  Han6omee py gy HAKaLbIBAlOTCH Ha 


cBeTble Mecta (boTorpaduHn (cTedevtb, ee 
MUJIKH JIHNCTbCB) HOKA3bIBaloT CKOMAeCHHe (POTOMACTHHKY M, Pasko 
(bocdopa aAKTHBHOC H3JIVUCHHE ad= 


HWeuaTICBaecTCA Ha Heli. 

Ha puc. 34 mpupeacu pasnoasrorpad cre6an no cHeTECE 
HOMILOpa. BuAHO, YTO PadHoakinBUbl Cocop uMectesn 8 
HaHOOAbIUICM KOTHYCCTBE B CTCO.C, MCHbUIe = B SIHCTb9IX. 
B nocsiequne rosbl 6b1I.10 OTKPbITO, YTO B PasBHTUH pacte- 
HHH OOBINYIO POTb HPpatoT HC3HAYHTeJbHbIe MPHMeCH HeKo- 
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TOPbIX XTeMCHTOB. Kak OHH MyTelecTByIOT B pacTeHHH H TAC 
HakalHuBaiotca? Paguoasrorpat) TOHKOrO cpe3a NOMHoOpa 
(pic. 35), MHTaBuleroch pacTBOPOM XOpHCTOrO WHHKa C IIPH- 
MeCbIO PaMHOaKTHBHOFO WHHKA, MOKa3bIBacT, YTO WAHK CKall- 


STHBaeCTCA B CEMCHAX NOMHAOPOB. 





Puc. 35. Paanoastorpad TONKHX Cpe30B MOMHLOpa, OKA3bIBAaIOLHH KOH- 
LeHTpauHioO IHHKa B CeMeHaX MOMHOpa. CBeTAbIc NATHA —— CIC Lbl OT 
palHOaKTHBHOrO WHHKa B CeMeHaXx 


Vaupureibno 6bICTpad UHPKY-IAWHA KPOBH Obl-la OOHA- 
pyokena Tak. UesoBeky BBOAHJIH B PYKY MOAKOHKHO pacTBOP 
palMoakTHBHoll coun. Yepe3 17 cekYHA CUCTYUHK 3apAKCHHbIX 
YACTHI, 3aKaTbIN B Apyron pyke, PerHCTPpHPOBa] NOABCHHC 
pa HOaKTHBHOCTH. 

Muoro W APyrX YAMBUTeIbHbIX OTKPbITHH Ce1ano Up 
HNOMOLULH Me@YCHbIX» ATOMOB B MeAHUHHe, OHO.IOrHH H T. A. 
Mobi orpaHHuHMcs CLG HECKOJIbKHMH IpHMepaMH H3 O6.1acTH 
TOXHHKH H C@JIbCKOTO XO3AICTBA. 

BcemM XOpOllO H3BeCCTHO, KaK Pe3KO MEeHSIOTCH CBOHCTRA 
KOe38 B 3AaBHCHMOCTH OT COMepKaHHA B HEM yrlepola. 
Bedlb TEXHHYeCKOe XKC1C30, CTaIb H YYTYH TOABKO H OTVIHNa- 
jOTCA COMepKaHHeM yrieposa. 

XHMHYeCKHIi MeETOA ONpeleeHHA NMpOWeHTHOrO coepsKa- 
HHA yriepoda B 2*XKeJe3e WOJ1IOr WH KPONOTJIMB. Bmecto Hero 
MOMHO OG6YUNT Mpob6y *Kee3a ObICTPbIMH IpoOTOHaMH (H3 
yekoputeia). Tip 9Tom yrviepoA Mpespalljaetca B pawHo- 
AKTHBHbIH a30T: 


‘) ’ 
yraepon.” -+ Bonopoa; —+ asot? , 


HCHYCKalOWMii MO3HTPOHbI C SHEprHeH oO 1,24 MuWIHOHAa 
yI@KTPOH-BOJIbT C MepHOOM Nodypacnana 9,93 MHHYTEI. Ilo 
9TOH PalHOaKTHBHOCTH COMepKanHe yrvieposa onpememerca 
C TOUHOCTbIO MO COTHIX OJIeH MpoweHTa, Marke Kora ero 
uMeeTca B %*Kee3e Bcero 0,03 %. 

Kak O6bICTpO ONpeAeIMTH H3HOC MPOYHOH AeTaH MauHHbl, 
pacc4YHTaHHOH Ha MHOPOJIeTHIOIO catyK6y? Jia Toro YTOObI 
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OOHAPYKHTb MCXAHMYeCKHT W3N0C B OObITHDbIX VC.IOBHAX, He- 
OOXOAUM OO.THIUO! CPOK: CCIM HC M@CHAILbI, TO, BO BCSIKOM CJTy- 
Hac, Hew, Maytaemylo ReTaslb MOKHO CHedaTb paHo- 
aKTHBHOH, MOBeEPruys ce ACHCTBHIO Toro WIM HHOrO H3.ty- 
UCHIHA (B 3aBICIMOCTH OT BeLecTBa MeTa.H). lyctp u3yyae- 
Mad ACTaelb -— CT&IbDHOM Bal TYPOHHDI. Tlocuie HeckovIbKHX 
MHUYT BPdlWcHls Cro B NOAWIHTHHKAX MOKHO H3MCPHTb 
PaAHOAKTHBHOCTL MOAWIINHHKOB, a TO Heli ONPeAe@JIHTb H3- 
HOC Baa. OMIM MYTCM MOTb3YlOTCH JI ONpeAC1eHHA KayecTB 
CM43KH, VCTAHAB.IUBAA, KAK TO HIM HHOe CMa304HOe Belle- 
CTBO YMCHBUACT H3HOC MAIUHHbI. OMtbiTbl B OObINHBIX YC.10- 
BHAX WaTeKO Ue TAK HAACAKUbE HW TpeOyloT HeH3MepHMO 66.1b- 
IWerO BPCMCHIL, 

Ait KOUTPOE «KayecrTBa THnorpapcKHX pa6oT ouyelb 
s2KHO BAT TOTUUINY Clos KpackH Ha 6ymare. [Ipenocras- 
JACM YATATC NO MOLYMaTb Hast TCM, KaK C.1O2KHO pellaercs 
3Ta 3aMaYa, COIN MPHMCHATb OObIUTbIe MeToAbI. «Meyenbie» 
aTOMbI H 3uecb O6lerdHaA Aelo. B Kpacky Obl nOAMCUWIaH 
pamuoaktTuBubtn oceop. M3amepenue panHoakTHBHOCTH OT- 
HCuaTAIINOrO TCKCTA CPpa3sV MO3BOAM.10 ONPCACIHTb TOJIULMHY 
COs THIOPpacpeKol KpackH Ha Oymare. 

B 3ak/NoucHie -— HpHMep H3 ceLeKoro xo3aiicrna. Jas 
HoppObl C BpCANTCIAMH pacteluil ynotpeb.1scrca JLJIT, Kxo- 
TOPbIM NPOH3BOAAT ONPbICKHBallHe Cc camoeTa. Ho Kak ompe- 
ACIHTb, We MOMaIO JH 1a OHH yuacTKH MHOrO sa, a Ha 
Apyrue Maso? Fienob3ya paxmoakTHBHblii Mapranel, ompe- 
METMOT KOSTUUCCTBO Aa, MpHIeTuCecs Ha OHH KBaapat- 
Hb MeTp MOBEPXOcTH, ¢ TOUHOCTLIO oO 0,0025 rpamna. 

MCTANOBKH JLT NOTVUCIHIA ATOMHOL 9HCPrHH MaloT B Ka- 
YUCCTBE OTXOJLOB PaAHOAKTIBUbIC H3OTOMbl BCCX 32ICMCHTOB OT 
32-ro 10 70-ro Tab. Menzcteesa. Kpome toro, MOULHDbIi 
HOTOK HCHTPOHOB BUYTPH CAMHX yeTanoBOK («si epHbIxX peak- 
TOPOB»), He FOBOPA yiKe O HEiITPOHAX, BbIVICTAIOULUX H3 ycTa- 
HOBOK, MOAKCT OLITb HCNOIb30BaH WIA = OO1YdeHHSA sTO6bIX 
BCHLCCTB H, 3HQUhT, JVId MOJIYYCHHA HCKYCCTBCHHbIX paJ{Ho- 
AKTHBUbIX HSOTOMOB BCCN DICMCHTOB H HOBbIX H30TONOB TO 
Beell TAOTHUe Menteseena. Tpvino mepeoueHHTb 3HayeHHe 
AIA WaYKY H TCXHHKH TeX BO3MOMKHOCTeH, KOTOPble OTKPbIBa- 
lOTCA B PC3VAIbTATe MPHMCHCHHA BCCX 3THX HOBbIX pawHoak- 
THBUDIX H30TOMOB. JlocTaTOouHO yKa3aTb, YTO ecIH Ta6sMIA 
MoitteteeBa = coOlepyKuT oKoIo 280 uMeIOuLAxcs B ApHpose 
H30TONOB, TO YHe-1O HOBbIX, H3POTOBIACMbIX HCKYCCTBCHHO, 
npeBplluaer 300. 
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faaea V 
ATOMHAS JHEPIHA 


1. Bonopox, — HCTOUHHK 9HeEprHn Coanua 


how HCTOUHHKH SHeEPrAu, KOTOPbIMH MbI MOJIb3yeMCH 

Ha Bemae? Tipu scém cpoémM pa3sHooOpa3nu Bce 9TH 
HCTOUHHKH HAKONWM CBOIO 3HEprHio, MOrvollasd COW HCUHDIH 
cBeT. 

Tlepesba MOryT pacTH, JIHIWb MO/Ib3yACb AKHBHTCJIbHBIM 
CReTOM CO.IHCUHBIX wyuel. Cacurad Apopa, Mb! ocBooowaeM 
HAKOMICHHYIO HMH 9HeprHlo COJIHCUHBIX ayyueli, Cokurad Ka- 
MCHHDI] YrOJIb W.IM He@Tb, MBI ocBo6o0mKAaeM JHEprHio COVWI- 
HCUHDIX Jy4el, HAKOMIeNHYIO pacTeHHAMH, 2KHBUIMMH 200— 
300 MHJIIHOHOB JIeT TOMY Ha3aZ. 

CoaneuHble yaH UCMapAIOT BOY B peKaX, MOPAX H OKe- 
aHaX, BOJHHbIe Mapbl, KOHAeCUCHpyACb, OOpa3ylor o6ulakKa, 
OTKya BOMa MpOMBAeTCH MORKACM Ha 3eMJO, Te CHOBA CO- 
6upaetca B pekn. IleperopaxkuBad peKH IVIOTHHAMH H CTPOF 
rHApOWICKTPpOCTaHWAH, Mbl HCMO.Tb3yeM 3HEprHlo BCG TeX Ke 
CO.IHCUHDBIX JTyaCh. 

DueprHa BeTpa TOAKe MpHHaMWeKHUT Conny. CTrpeMsacb 
waliTH HCTOUNHKH HcMosbL3yeMOlH HaMH Ha SeMJle SHeprHy, 
MbI BCerwa Upuzém K Covtnny. Colne —- HCTOUHHK ABH Ke- 
HHA W Bcell 2KH3HH Ha 3emae. Ho noyemy cBeTHT camo Co.lil- 
ue? Kakop ucTrounuk aHepruu Conmnua wu OeccyeTHOrO KOVJIM- 
YECTBA 3BO3N, HACCJIAIOWUX BCeICHHYIO? : 

Cpeau aTHx 3863 Cowie coBceM He MpescTaBaAacTcr 
Bpulalollteiica 3Be3ol1. B mupe 3Bé3q 9TO — KapJIMK, «Kel 
‘Thi KapJIik», Kak ero Ha3blBalOoT aCTPOHOMBI. Jivametp 
Conuua coctapiset «Bcero» | 391 000 xusometpos. Bort He- 
‘KOTOpBIC NIpHMephi Avia cpabiuenua. nameTp Kpacuoro CBepXx- 
rHraHTa 3Be30bI <acib(pa» B Co3Be3qHH Tepkyleca npeBbiuaert 
muametp Coustnia B 800 pa3, cocTaBaAAA 1,1 Muwqwinapya KHVJIO- 
Metpos. Emé 6o.1bure 3Bne3za VV Lletbes, anametp KOTOPOH 
[IpeBblillaeT COJIHCUHbIN MPpHMepHo B 1200 pa3 (1,7 Muwinap- 
jla KHJIOMeTPOB). 

Touno Tak *%Ke H3BeCTHO MHOXMKECTBO 3BE32, CBeETHMOCTb 
KOTOPBIX B JECATKH THICAY Pa3 MpeBbILaeT CBETHMOCTb CovlH- 
ua. Camoii apKoOH H3 H3BeECTHDIX ABJIAeCTCA 3Be3a B CO3BE3 HH 
ZonoToli Ppi6bl, CBeEeTHMOCTb KOTOPOH MIpeBbIllaeT COHeYHYtO 
Bp 500000 pa3! Dru uncsa Mome3Ho OyAeT BCNOMHHTb, Korda 
Mbl Hafi@M MOLLHOCTh CovHua., 
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PacuéT npHBoANT K H3YMHTCIbHDIM uHCcuaM. Co.Hue B 
CCKYHAY OTAACT 4 MHLUIONa TOHH CBCTOBbIX Jlyyeli. Sto qWH- 
CIO TO3BO.1HT CPpa3y AKC ONPCAEIHTb MOLUUOCTD Conia. 
4- 10° ron coctap-iner 4+ 10! rpammos. A KaxKablit rpammM— 
sT0 25-10 KiopartT-yacoB. C.reqoBaTecIbHO, MOULHOCTb 
Covina papa 


4-10" x 25+ 10" = 10°" Knaopatr-yacam B CeKYHAY. 


CTO MIVLTHap1OB MUSLTHapAOB KHIOBaTT-YacoB B CeKYHAY! 
YTOOb! OMCHHTh FpalANOZHOCTh STOLO YHC1a, BCTOMHUM, 
uTO Kyti6piucsekas FOC 6yzer BolpabatplBatp 10 musiimap- 
AOB KHJOBaTT-YacoB Broa. Cacsopatetpuo, Kyli6piuescKan 
POC emonvia Obl BbIPAGOTaTh CTOAbKO 9IICprHu, CKOAbKO 
COMHUe OTAACT B CCKYNAY, JIMIMb 3a... 10 MuswiMapgos vier! 

Kakob ake HCTOUNNK 9TOPO PHFaHTCKOrO MOTOKa 39Heprun? 
Fle OyeM TepeuHcdsaTb MHOKCCTBA JOramOK, BbICKA3SAHHbIX 
YYCUbIMH MPOW.ALIX JLCCSITHLICTHIT, — Bee OHH OKA3aIHeb He- 
COCTOATCIBUBIMH, JIHIUb OTKPLITHe 9HeEPrun AepIbLIX MpeBpa- 
WICHHH HO3BO.ILIO PCHHITb 3Ty 3amayy. 

Ilo cnekTpam 3Bé3 MOXKHO CYAHTD O HX XHMHYeCKOM CO- 
cTaBe, Oka3saclocb, TO 3BC3RbI (KPOMe CaMDIX «CTApbIX», 
YMHPalOUUIX) OUCH Gorarh Bo;OposoM. Cosuiue Tak2Ke MpH- 
MepHo wa 40") cocrout 43 Bogsopona. Bonopor Hu aBasetes 
OCHOBEDIM <TOIMIBOM>, CHaOAKalOWlM Covinue sueprueil, 

Llopepxuocth Cocita wMeer Temmepatypy oKo.1o 6000°. 
Cocuicunad arMocpepa, naGoaqaemMast B peaKue MHHYTHI 
NOSHBIX COHCUUDIX, 34TMCHHH (KOra MOTOK H3clyueHHs ca- 
Moro Coviila sacioucu JTynoli u ue Meiaer), HMeeT Temme- 
PaTypy, paBlyio ipumMepHo F000 000°. Uto xe Kacaerca Heap 
COMM, CFO LCHTPacIbuOli YaCTH, TO TaM Mo RocTaTouno Ha- 
ACHKHDIM TOACHCTAM (MpOHSBEAEHHIM pa3iibIMH cmoco6amhH) 
TOMMcpaTypa AceruracT 20 MwAHOUOB rpagycos. pu ta- 
KOH TeMuepatype oO aroMaX Bojlopofa yaKe rOBOpUTb He 
MpHXOANTeH, Tle TOIbKO BOAOPOMNbIe ATOMbI, HO H aTOMBI 60- 
JE TIVKEIDIX WICMCHTOB paspYIUeHbl TO.TUKAMH ObICTPO JBH- 
MKYLLAXCH YCTHIL AApa aTOMOB OOHArKeHbl H ABHKYTCA C 
OTPOMHDIMH CKOPOCTAMH CPpCAH MIHO%KecTBa CBOGOAIbIX, He 
CBASAHHbIX € aTOMQMH 2ICKTPOHOB. JIMUWIb CaMble TAKETbIe 
AIPA VACPAHBAIOT YaACTH X1EKTPOHOB «pH cebe». 

IIpn temnepatype 20 MuciaHonoB rpasqycos cpeaAnaad cKo- 
pocTh NpoToNoB cocraBiseT 7OO KHAOMeTPOB B CeKYHLY, a 
YaCTb H3 HX ABHKeTCs! MHOro ObicTpee. DITO nmosBociser ne- 
KOTOPbIM TIPOTOHaM MPH <YRAYHbIX» CTOSIKHOBCHHAX ¢ aApa- 
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MH IIpOHHKaTb B TC H3 HHX, 3apsaA, KOTOPbIX He CJINIIKOM BC- 
nuk (4eM GOovbUIe 3apsAd AApa, TEM CHIbUCe OTTATKUBAHHe 
M@XKAY ALPOM WH MpOTOHOM H TeM OOVIbUIAMA CKOPOCTh Hy Ha 
HpoTOHY, YTOOLI, MpeomoeB OTTAMKUBAHHC, MNPOHHKHYTD 
apo). [pu Temnepatype 20 MHJINOHOB rpatyCoB IIPOTOHbI 
MOryT NpOHHKaTb B Apa, 3aPAA KOTOPHIX He MpeBbillacy Ae- 
natu, Bor wenouka mpeBpallennli, MpHBOAMIAA K HAanOOMb- 
IueMy BbledeHHIo 3HeprHu Ha Couiiue. 
BpicTpbifi MpOTOH MorsloulaeTcA ALpOM yruiepoda |: 
yraepon’2 -}. ponopoa| —> asot’;. 


Donyunpuniica a3zor'$ = neycToiiuns, Bo HEM H36bITOK 
HPOTOHOB. CuleqoBaTeIbHO, a30T'7 AO/KEH TpetepneTb — MO- 
3HTPOHHbIH pacnad: 


a3zoT!2 — yraepoa!? -{- No3HTpoH, ~E HefTpHHOS. 


Yriepoa'3 rakxKe MorsoulaeT NpOToH: 
yraepon'? -}- ponopoa, —> asot'y. 
TouyyeHHbiit H30TON a30Ta YCTOM4HB, HO H OH He 3acTpa- 
XOBaH oT yZapa Mporoua. IlormoueHhe Nposo.takaeTca: 
asot!s 4- Bonopoa; —> KUCHOpon!.. 
Onatp «cBepxwiérKuii> H30TON, Ha STOT pas KHCOpOma, C.1C- 


JLOBATEJIbHO, ONATH MOZSHTPONHbI paca: 


Ay i) 
KucAOpoa's —> a3oT'? -}- NO3HTpOHy +> HeHTpHHO,. 


Vi, HakoHell, NOceAHHH sTal MpeBpalllenHnaA: 





15 16 12 4 
a30T'> -|- BOLOpod,; —> | KUCAOpOA s| —> yrsepod ¢ -|- TeJIHA5. 


— 








Kucstopon's o6BeleH paMKOll, UTOObI OTMCTHTb, UTO 3TO 


spo, He YCMeB BO3HHKHYTb, HeMe/MIeHHO B3pbiBaeTCA Ha 
spo yraieposa u resus. Tlouemy? Orper maéT Bcé Ta 2Ke TAO- 
‘vula Mace H30TOMOB. C.10xKHM Maccbl az0Ta'y 4H Bosopoma |: 


15,00487 aex -|- 1,00813 aem = 16,01300 ae, 


B TO BpeMH Kak MacCd KHc1oposaly cocTaB.1nheT TOUHO 


16,00000 aem. 
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Hisquinex maccut 0,01309 ae ouclh BeaHK, OM OBHANNeT 
3anac SHCprHoH, paBubli 12,1 MHWIHOHAa 3ICKTPOH-BOJIbT. - 
SITOT H3AHWeK SHCPrHH H MPHBOAHT K B3EbIBY HApa Ha aRpO 
yrepoga'; (c KoTOporo Bcé H Hayaocb) Peslnsi;: 

Uto xe Noayynsoch B HTore? 

Boinvuiem noxpaa pce Mpousomenune npeppauenun: 


yraepon's 4 ponopoa! —+ asot's; 
13 13 0 P 
a30T 7 —> yriepod ¢ | NO3uTpOH, -- HefiTpHHO); 


13 1 14 
yrsepol ¢ +- BOAOPOA, -—> a30T'7; 


4 : 
asoT!, + BOLOpOR, ——> Kucnopon!|?; 


5 | 
KUCHOPOL'g ~~» agoT!? +-nosHTpon? + HefTpHn0d; 


a3oT!? -f BOLOpon, -—> yraepon': ft reauits. 

Yracpoa's mocace paaa npeppaulenuii cra onaTp Tem «Ke 
yrsicpofom's H Tpeppatuenus ero Gyzyt noBTopatpesn. Ho ue- 
TbIpe MPOTOHA NOPMIOTHIHCb, ABa MpoTona Mpeppartiincb B 
Apa HeHTpoila (pit MO3HTPOHNHOM pacnage a3oral} Hu KHCO- 
porta 2). | 

Pe3y.1pTaT TaKOB: ¢ NOMOIILbIO sep yraeponal®, — KOTO- 
pblC B CBOCM YNCIe HC MeHIOTCH, MpONCXOAHT upespa- 
LILCH TIC: 

4 Boopowa} ~~ reanit,. 


A Oastanc sueprun? O6patTumes, Kak Bcerfa, K TaGmHLe 
MaCC H30TONOB: 


Macca 4 BOLOpONoB, =: 4-1,00813 -= 4,03252 aem 
Macca reauay - 4,00386 aes 





OTiauva Macchi -= 0,02866 aemn 


Ita Macca npuxadrewur nopoxwdaemomy npu adepnolx 
NpeCPAUleHUAX UBAYYEHUIO, 

Tak wu 970? Beb Np npeBpalleHHsAX BO3HHKAaIH 2 no- 
3uTpona? A macca aslexTponoB? Tlocmotpum na puc. 36, Ha 
KOTOPOM NPHBCCH pesybTAT APCBPALleHHA ATOMOB. 
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o fipoman © Bnexmpon chobodusii 
* Heumpoux @ Mosumpor 
IneKmpor 
(Ha opbume WIV" famma-K6axm 


CP x, OD. Ge 
— H+ 56 ot rm 
aye 
vs a 
Puc. 36. Tipu coeiwHenun yeTpipex BOOPO.2OB | B resHil : BbL1¢- 
JAMIOTCA H3YUeHHS, OCTAIOTCA 2 «KTHIIHHX» 37eKTpOHa HH NOpoxK- 


Aalotcn 2 NO3HTPOHA, KOTOPLIc TaKAKe OOpalaloTcs B H31y4ueHHe. 
HeliTpHHo He y4TeHbt 


B To BpeMA KaK aTOMbI BOAOPOAa COMepAKasH 4 BICKTPO- 
Ha, aTOM reHa yuepxuBaeT 2. IIpn mpespallicHuH aTOMOB 
OKAa3QJIHCb «JTHUIHHMH» 2 Q1IeKTpOHa H 2 no3sHTpoHa. Ho no- 
SHTPOH + SJIEKTPOH MpeBpalllaloT¢es! BecbMa OnlcTpoO B H3V1Y- 
yeHHe. TO, ITO Ha COMHUC XICKTPOHbl ABHKYTCH HC BOKPyr 
alep, €@ MHMO HHX, KOHEYNO, Jed Ne MeHsAeT. GUAYHT, H MPH 
NIpeBpallleHHH YACTHL B Ape (KaK H paHbule, MpH OTCyTCT- 
BHH TaKHX MpeBpauleHHti) MOZKHO AC.1aTb PpacueTbl BbieJ1AIO- 
WUleHCA SHEPrHH, MOJIb3yACb MaCCaMH ATOMOB, a He HX SHflep. 
Hao eulé y4auTbiBaTb, YTO YaCTb INCPrHH YHOCAT HeHTPHHO. 
Mx noma 9Heprun HeBetHKa — 4—5%. 

Kakasl 2Ke YaCTb MACCHI BOMOPOA OTMAeTCA MPH ero mpe- 
BpauleHHH B reJHii? Ona cocTaBwnerT 

0,02866 


-——- == (),00711, nan 0,7119/o. 
4.0325 


B NPHBbIYHBIX CAHHNWAX MOMKHO HANHCaTh 


1000 rpamMosB BofJopoya -—> 992,89 rpamma rejna -:- 7,11 rpamma 
AyuncToHw MatTepuHn. 
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CeMb TpaMMOB H3JIYYeHHH Ha KHJIOPPUMM lpeBPaulLCHHO- 
rO BOLOpOa -- BOT OCHOBHO! HCTOYHHK, 3a CYeT KOTOPOTO 
Cove oTfaeT @KeceKyHHO 4 MWJWIMOHa TOHM H3.TYUeHIs. 

Kak JICPKO MOACUHTAeT YHTATeJIb, Ha TMOWepykanHe cBe- 
THMOCTH Co.IHIla HEOOXOAUMO TPaTHTb B CeKyHAy 963 MH.I- 
JIHOHA TOHH BOAOPONa. 

Haoro sId XBaTHT 9TOrO HCTOUHHKA gvHepruu? Macca 
Cola paBHa 


1,991 - 10%? rpama == 1,991 - 10? roun. 


M3 9ToH Maccbl Ha O10 BOLOpOsa puxomures 385—40%, 
TO CCTb BOAOpOAa Ha Co.1Hue HMeeTca IpuMepno 7-10°° TOHH. 

OITO 3HayHT, 4TO TIpu MOCTOAHHOM pacxoze B 563-10° Toni 
B CCKVHAY 3anaca BOOposa xXBaTH.10 Opt Ha 1,25-10'* cekyHZ. 
Ilepexoas oT ceKkyHA K PosaM, MOy4YaeM TPHATHDI BbIBOL: 
3anacoB «roproyero» Ha Covinue (Mp NOCTOAHHOM CKOpPOCTH 
pacxojla) xBaTuT eulé Ha 4:10!° ser. Copok Mu.LIHapZoB eT! 
IIpapo, MOXKHO He HCIbITDIBATh GeCNOKONCTBa MPH MbICAH O 
TOM, UTO Ke NPOHZONAeT, KOPMa K1aOBble COJINCYHOH 9Hep- 
rHH HCCSAKHYT. 

Henoxo Obl HCMO.1b30BaTb BOLOPOR B KayecTBe IMOCTOAH- 
HOFO HCTOUHHKA SHeEPrHH B HapOAHOM = xXo3aticrBe. OrTgaya 
7,11 rpamMMa Maccbl Cc KaxkAOrO KHJOrpaMMa BOOpOa, Mmpe- 
BpanlaeMOro B reJHii, O3Ha4daeT, YTO 


1000 rpamMMosB Bogopogza — > 992,89 rpamMma rewua -+ 1,78- 10° KHaO- 
BaTT-4acoB. 


D1eKTpocTaHuns MouHocTbIO 100 000 KuMOBaTT mpoHKs- 
BOUT B CYTKH 2,4 MHJLIHOHA KYWIOBaTT-4acoB. Byjem cun- 
TaTb, UTO B CHLIY H€H36C@%KHDIX MOTepb pacxo «roprouero» 
AOJDKeH 6bITb ABOHHDIM. Jlaxke Mp TAakOl «HaOaBKe» KHA0- 
rpaMMa BOAOpOa XBaTH.IO Obl STOH XleKTpocTAaNWHA ... Ha 37 
CYTOK. 

JlecaTb KH.10rpaMMOB BOAOpONa (KOMHYeECTBO BOLOPOMa B 
90 KHJIOrpaMMaX BO/JIbI) B rod WIA OGecIeYeHHH paboTh! 3.1¢K- 
TpocTaHuHH B 100 000 Ku.1oBarTT! 

HlaykKa HW TeXHHKa HalHX Hell CLUE H@ HMe@IOT BO3MOXKHO- 
CTH BbIACIATh 9UCPrHio BOsOpoa sVIA HYAKA HapowNoro 
xo3aticTBa (axe Ha Cocluue pH Temmepatype B 20 mint- 
JHOHOB rpaAycoB MpeBpalllcHisa BOOpOAa B reJiMi Mpoucxo- 
iT BCCbMa MeJLIe€HHO). Ho Korga ata 3amaua OyseT peule- 
Ha, 3a60Ta O06 HCTOUHHKAX ZHEPrHH AIA HapOAHOrO XO3All- 
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CTBa HaBcerfa HCY4e3HeT: BOMOPOsa BO BCeJIeHHO! HW y Hac, Ha 
SemMae, OYeHb MHOFO. 

Ho He TOMbKO BOMOPOA MOXKET CJYXKHTb HCTOUHHKOM 
aTOMHOHM dHepruH. Kakue Ke ellie NMpeBpauleHHA aTOMHDbIX 
Slep MPHBOAAT K BbIAeeHHIO ATOMHOH 3HeprHH? HM kaxkne 
H3 3THX MpeBpauleHHH MOXHO MpOBOAHTb HCKYCCTBeHHO, TIO 
HauleMy XKeauuvio HW WWwIA HaulMx Hy*KA? K sTOMY BOTIPOcy Mz 
H mepeHAemM. 


2. Bo3MOKHbIe KHCTOUHHKH ATOMHOHM 9HeEprHn 


CBoOoOAHble MpOTOHbI H HeHTPOHb!, COeHHAACh B AAPA, 
OTAalOT 3a CHET pabOTb! AePHbIX CH/1 ATOMHYIO SHePprHbo. 
Bxoa B COCTAB Pa3JIHYHbIX AJlep, 9TH YACTHUbI OTMAIOT pa3- 
JM4HOe KOJIMYECTBO 3HEPFHH B 3aBHCHMOCTH OT OOuleH Mac- 
cbl H 3apaga nolyunBlmeroca aapa. Ecin B3aTb ZedeKT Mac- 
Chl Apa H NOAeATb ero Ha YHCJIO YaCTHH B Ape, TO MOJy- 
UHTCA We*ekT MAccbl Ha OAHY YacTHLUy, WIM OTAaya SHeEprHy 
Ha OMHY yacTHuy. Tak, Ain reiuaS Mbl NoOdeHM edexktT 


Maccb! Ha 4 WH HaH@€M COOTBeETCTBYIOLULYIO 9HEPrHIO B QIeK- 
TPOH-BOJIbTax. OkaxkeTcA, UFO TPH COeAHHEHHH JBYX MpoTo- 
HOB H JBYX HeHTPOHOB B AApO TeJIHA BbIAeJIHTCH BCero 
28,24-10° 31eKTPOH-BOJIbT, a HA OJHY YaCTHILy B CpeJHeM BBI- 
nenmutca 7,06 MHIHOHA QICKTPOH-BObT. CpaBHHB jledekT 
MacCCbl Ha OJHY YacTHUy JIA pasHbix AAep, MbI MOJTYYHM BO3- 
MOXKHOCTb CYAUTb, MPH OOpa30BaHHH KaKUX Ke Aep Ha OAHY 
YACTHUY BbIeAeTCA OoOIbUIe BCero JHEPrHH. 

Tlonb3yacb TaGHWeH MACC H30TONOB, MO?XKHO MpOu3sBecTH 
HeoOXOAHMbIN pacueT. Pe3yabpTraT ero NpHBeweH Ha rpaduKe 
(puc. 37). Bor kak sToT rpadbuk MocTpoeH. 

Ha ropuH30HTaJIbHOH OCH OTMeYaIOTCA KOJIMYeCTBa YaCTHL 
B afpe — MaccoBble uucsia oT | no 250. Ha rpaduKke daktu- 
yeCKH MOKa3aHbl TOUKH VO, 50, 100 un tT. a. Yepe3 50 YacTHH, 
uTOObI H36exKaTb H3JIMIUHeH PycTOTbl. CaeoBaTeJIbHO, YeT- 
BEpTOH TOUKe OT HavaJla OTBe4aeT aTOM, B Apo KOTOpOrO 
BxomaT 4 uacTuubl (reqHii} ), MBeHadquaToh — yraepoy u 
Tak fasee. M3 Kak OH TOUKH NOCTpOeHa BeEPTHKAaJIbHaA TIPA- 
Maa. UTo6b! STH MpsAMble He IWIN CJIMIUKOM IycTO, Ha rpatpu- 
Ke JAHbI TOJIbKO TMPAMble, MpoOxoAAuMe yepes TouKH 10, 20, 
30 4 Tak Masiee. Ha 3THX MPAMDIX Ha BbICOTe, PpaBHOH cped- 
He SHeEPrHH, OTAAaBaeMOH AApoM Ha | yacTHLy, cTaBATCA 
MaJIGHDKHE KPY2KOUKKH. 
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Puc. 37. Cpeauan 9HeprHa, OTLaBaeMad Ha Kak AylO BXORIULYIO 
B APO YaCTHUY, JWIA Pa3Hblx ALep 


Tak, Mbl yoke HallltM, uTo resuli? (GeTBépTax, He NoKa- 
3aHHad MpaMas) oTgaét mp o6pa3z0BaHHH aApa 28,24 - 10° 
YJICKTPOH-BO.IbT, UTO WaéT B cpemHem no 7,06- 10° asnexTpoH- 
BOIbT Ha OfHy YacTuuy. Ha sBpicote 7,06, orTmepHeMOH m0 
BCPTHKAJIbHOH OCH, Ha KOTOPOH OTMeYeHbI JHEPHH B MHJIJIHO- 
HaX 3JICKTPOH-BOJIbT, H CTOHT TOUKA Fe/H, , KaK 9TO M0Ka3a- 
HO Ha rpaduke. 

lia yno6OctTBa OTCYeTAa 3HeprHH 4Yepe3s TOUKH BePpTHKaVJib- 
HOH OCH MpoOBeAeHb! TOPHZOHTAJIbHbIe MpAMble Yepe3 MpoMe- 
*KYTKH, oTBeyatoutHe 0,2-10°, nam 200 THIca4aM 9 3VJIeEKTPOH- 
BO.TbT. 

Untatelb lerKO OMpeeJIMT CaM, Kakasd SHEPrHA OTMAeTCA 
B CpeHeM Ha OANY AAepHyto YacTHLy pu oOpasoBaHHH Apa 
KucMopoga'? (TakxKe OTMeYeHHOrO Ha rpaduke) H3 MpOTOHOB 
H HeliTPOHOB, & CJI@OBAaTeJIbHO, WH BCIO BbIACJIMBUIYIOCA NpH 
ITOM 9HEPrHio. 

KouecuHo, BCe H30TOMb] Ha TAaKOM rpadke He OTMETHLLIb. 
Ho 3aTo No rpatuky JlerkKO CyJIHTb, KaK B WeJIOM MeHAeTCA 
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SHePrHA, OTMABAeMAaA B CpeHeM Ha OAHY YacTHLy MIpH o6pa- 
30BaHHH TOrO WIM HHOrO AApa, KaK OHA MeCHsHeTCA C YBeJIH- 
YeHHeM Pa3Mepa Apa. 

Hy 2KHO xOpOulo pa30OpaTpca, Kak MOCTPOeH STOT TpadHK. 
OH He MeHee noyyuTeseH, Yem TaOIMLa Macc H30TONOR, K MO- 
MOULH KOTOPOH MbI MpHG6eraW yoKe HecKowbKO pa3. II[pasaza, 
MaJIbli pa3Mep rpaduKa He 2aeT BO3MOMKHOCTH BeCTH pacueT 
TOUHO, WIA STOO HYKHO BePpHYTbCH K TAGIHIe MACC, HO 3aTO 
OH MOKa3bIBaeT TO, Yero Cpa3y He VBHIUILIb, rina Ha TAGJIMLy. 


Ilocmotpute Ha rpadux. Kpuspas rpaduka BHayase Obl- 
CTpO TIOMHHMaeTCA BBEPX, 3aTEM NOMbCM CTAHOBHTCA MeJVJICH- 
HbIM H KOHYaeTCH Ha AMpaX C MACCOBbIM YHCIOM OKO.IO 60. 
OITHM AApaM oTBeyaeT HaHOO/IbIUaA BolcoTa rpaduka: Kaxk- 
Man YacTHla TakorO Apa OTMAaeT, BXOAA B ARPO, OKO.IO 8,8 
MUJWIMOHa WICKTPOH-BOJIbT. Apo cpemHero seca, cofsepKa- 
lee oKOVIO 120 uacTHU, OTMaeT Ha KaXK Ayo vacTHLy, BXOLA- 
WIYIO B Apo, OKO0 8,5 MHAIHOHA 3/1eKTPOH-BOwIbT. Lambie 
CIyCK KpHBOH NocTeneHHO MpogosmKaetca: y ypaHa’es (CM. 


TOUKY TpaduKa, OTBEYAIOLILYIO MACCOBOMy Hcy 238) cper- 
HAA SHEPrHsA, OTMABAaeMaA Ha OMHY YaCcTHLy, paBHa yxe 7,5 
MHJIIHOHA QJICEKTPOH-BOJIbT (Ha | MHJIIHOH 9JI@KTPOH-BOVIbT 
MeHblUe, 4EM AVIA CpeaqHHX adep). Uem OObACHHTb 3TY «CTpaH- 
HocTb»? J[a HW CTOHT AM HAM AYMAaTb Ha 9THM? 7 


Crout! VWmMeHHoO 93Ta «CTPaHHOCTb> MO3BOJIHeT CTPOHTh 
YCTAHOBKH MO HCNO/Ib3OBaHHIO ATOMHOH 93HEPrHH ypaHa H 
JIPYrHX TAXKEIDIX AMep, MOYIaATb MOULHbIe B3PbIBbl aTOM- 
HbIX 60M6. IlosTOoMy MoMmbITaemMca pa3zso06patTecsn, NMOveMy OT- 
flaua 3HeEPrHw MeHAeTCA NPH H3MeHEHHH Beca Apa. 


Boldetenhe 6O/IblON SHEPrHH MIpH O6pa3z0BaHHu Apa U3 
CBOOOAHBIX YWaCTHIL MpOHCXOAHT 3a CYuCT pabOTbl AepHbIx 
cu. SepuHble CHJIbI, OTPOMHbIe CHJIb! MIPHTA2KeHHA, KAaK MBI 
yoKe 3HaeM, MeHCTBYIOT TOJIbKO Ha OYeHb MaJIbIX paccTos- 
HHAxX. Ho, KpoMe AepHbIX CH, B AApax MelicTBy!ioT emé 
QNEKTPHYeCKHe CHJIbI OTTAIKHBAHHA M@KAY OJHOHMCHHO 3a- 
PADKEHHbIMH MPOTOHaMH. OTH CHJIbI JeliCTBYIOT, B OTAHYUHE OT 
AMCPHbIX CH, Ha JOObIX paccTonHuAx. Ilpeomomenue 3THX 
CHA TIpH COHKEHHH MpOTOHOB TpebyeT 3aTpaTbl paboTh — 
JHeEPrHA He BbIAeIAeTCH, a MOPIOllaetca. 


B Mablx A1pax pOIb SIEKTPH4YeCKHX CHJI OTTaJIKHBaHHA 
HeEBeJIHKa, TAK KaK OHH MOLaBAAIOTCA MHOFO OOVIbIIHMH Aep- 
HbIMH CHJI4MH MIpHTAXKeHHA, MeHCTBYIOWMMH MexKAY BCeMH 
yaCTHWaMH spa (pue. 38, a). Ho B 6ombuiMx sapax pomp 
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a—~» Paduyc deicmbun ndepnerx cun 


ae Jnexmpuyecnoe ommannubanue npomonas 
O flpomon = @ Heimpon 


Puc, 38. B aape a@ NPOTOHb! He TOKO OTTAJIKHBAIOT- 

CH QJICKTPHYeCKHMH CHJIAMH, HO H fIpHTAPHBaloTCA 

MHOrTO 60/IbDUIHMH SepHbIMH cHJamMH. B sgape 6 

MexKAy npoToHaMH / uw // jelicTByeT TOMbKO 21eKTPH- 
yeCKOe OTTAJIKHBaHHe 


9JIEKTDHUeCKHX CHJ1 BO3pacTaeT: AACPHble CHIBI O6ecMeunBa- 
IOT CBA3b TOVJIbKO 6.IH3KHX «coceneli> (pHc. 38, 6), a auleK- 
TpHYeCKOe OTTAJIKHBaHHe JeHCTBYe€T Me@*KAY BCeEMH NPOTOHa- 
MH apa. Bor novemy oT@a4ya 9HEprHH Ha OJHY YacTHLy C 
POCTOM Apa HaduHaeT yObIBaTb. 


Buayasle KPHBas UeT BBCPX — OTCIOMa cvleayeT, 4TO 
JHEPPHIO MOXKHO MOJLy4aTb, COCAMHAA werKve agpa. Tak, Ha- 
mpuMep, 9HeEprHv, OTMaBaeMaw Ha OAHY YacTHUy AApOM 
KHclopofa's; Gobule, YeM OTJaBaeMad AApomM  revlHad, 
CreoBaTesIbHO, COCAHHAA YeTbIPe AAPa reuAs B OAHO ALpO 
Kucopogal’, Mb! Newy4HIM Obl BbIMeIeHHe SHepruH. Kakue 
NPCBpalleHHA 3/eCb JeHCTBHTeCIbHO OCYULECTBHMbl H Kak HX 
OCYIILECTBHTb, 9TOT BONpoc Tpe6yeT, KOHEYHO, OTe/bHOrO 
H3yyennaA. Ppaduk noka3blBaeT JIMUIb HalpaBJeHHe BO3MOXK- 
HbIX TIOHCKOB — Npu coeOuHeHUu A€eKUX AHOCP OOAMHKHA Bol- 
O@AATOCH ATOMHAA IHEPeUg. 


C TeM, KaKy!O pOJlb HrpaloT IpeBpallleHH# Takoro pola 
BO BCe@JIeHHOH, Mbl yoke MO3HAKOMHJIMCb (peBpallleHHe BO- 
mopona B requii). Ho stot xe rpaduK NoKa3biBaeT WH Apyro 
NyTb MO.TYYeHHA SHCPrHH aATOMHDIX AMep. 
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B TAKEbIX ApaxX OTHaia SHEPrHH COCTaBAAeT B- cper- 
HeM 7,0 MHJIHOHA SJICKTPOH-BOJIbT Ha YacTHuy. B cpemHHx 
OH@a MPHMePHO Ha MHJJIHOH QICKTPOH-BOJIbT Ooublute. A ato 
GyeT, ecM TAKEIOe ANPO «PpacKkOMOTb», pa36“Tb Ha ABA 
cpeqHux? Pa3sHula B SHeprHax — MpHMepHo no | mMaAaHOHy 
3JIEKTPOH-BOJIbT Ha YaCTHUY — MPH JTOM AOJMKHA BbIAeIHTb- 
ca. A Tak KaK B TAKG/IbIX AMPax COMePXKUTCA Govlee ABYXCOT 
YaCTHU, TO MOMKHO PpaCCUHTbIBaTb Ha BbI-eIeHHe 3HEPrHv 
OKOIO 200 MHJWIHOHOB 3JIEKTPOH-BOJIbT Ha agpo. Bennunna 
WOCTaTOUHO 3aMaHuuBag!, 

Yitak, rpapuk, w306paxénubiit Ha puc. 37, noKka3biBaeT, 
UTO CCTb ABa MYTH NOMYYeHHA SHEP AaTOMHbIX Hep: 

1) coeqHHeHve WérkKux sep; 

2) pacilenienve TAKEIbIX Aep. 

Kakuve BO3MOKHOCTH CYLWeECTBYIOT JIA TEXHHYeCKOrO oOcy~ 
WECTBJICHHA STHX AAEPHbIX MpeBpaleHHh? KaKkow u3 BByX 
iyTeH slerye? Bowee érkuM oka3aica BTOpOoH nyTb. Haunnaa 
c 40-x roqoB H AO MOCJIeQHUX eT OH MPHBeKa HaH6oulbluee 
BHHMaHHe. 


3. Kaneabnan MOfedb spa 


Kak mpovucxoguT WeseHHe TAKEIbIX agep? B Kako Bue 
OTMaeTCA ZHEPrHA MPH TaKOM eeHHH? 

OTBeT Ha 3TH BOMPOCbI MOMKHO MOJYYTb, NOMb3yACh TAK 
Ha3bIBaeMOH «KaleJIbHOH» MOse/IbIO APA, CO3ZAHHOH COBeT- 
CKHMM y4éHbIM..1. HW. MpenKeviem. | 

PpeHKkeib MOKa3a1, YTO CBOMCTBa Apa BO MHOrHX OTHO- 
WICHHAX NOOOHbI CBOHCTBAM HadJIeKTPH30BaHHOH KalleJIbKH 
*KHAKOCTH. Cefuac Mbl YBHAHM, KaK MHOFO HHTepeCcHbIX 3a- 
KJIOUCHHH O CBOHCTBAX TAKEJIbIX ATOMHbIX AEP MOXKHO BBI- 
BeCTH H3 3THX NpeacTaBeHHH. . 

Hitak, mpefctaBuM ce6e Kanebky «sJepHoli xHKO- 
cTH» — 200—250 nporoHos u HeliTpoHOB, CBA3aHHbIX Aep- 
HbIMH CHJIaMH. 3aOyeM Ha BPeMA O CHaX SIeEKTPHYeCKHX H 
nowyMaeM O TOM, KakylO POpMy AOKHA UMETb 9TA «KAaNeJIb- 
Ka» — TADKE10e ATOMHOE Apo. 

B TaxKéJIOM «6O/IbLIOM»> AApe AAepHble CHIbI WelicTBYIOT 
TOJbKO MeXKAy OMKaHWIAMH YacTuuamH. Uactuua, Haxona- 


1 SHayHTeAbHO OOvIbIe SHEPrHH MOMKHO 6bIIO Obl BbLIeCHTb Np pac- 
ulenvICHHH TAKEIOrO Apa Ha 3 MpHMepHO oOaHHaKOBbIX ocKonKa. Ho 
3Toro moka HHKTO JeiaTb HE YMeeT; TaKOe paculensleHHe MPOUCXOAHT 
HHOTLa C1yYanHO, MPHTOM — QUeHb pexKo. 


10] 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


llasicd BHYTPH Apa, HanpuMmep, uacruua A, OyzeT UCMbITHI- 
BaTb IIPHTA»KeHHe CO CTOPOHbI BCeX CBOMX coceselH (PHC. 39), 
Cuvibl, HeHCTBVIOWMe Ha Hee, OYAYT HallpaBJIeHbI BO BCe CTOs 
POHDI, HH#KaKasd 3 HHX He MepeTaHeT — YacTHla OyMeT Haxo- 
JHTbCA B PABHOBeCHH. B WHOM NOMOXKeHHH OKAKETCA GacTHLA, 


a 


SS 


Puc. 39. BuytpeHHan uactuna B 

MpHTArHBaeTCA BO BCe CTOPOHbI 

c OfHHaKOBOH cHIOH. UacTula Ha 

nopepxHoctH H sBTarnBpaeTcsa CH- 

JaMH sylepHoro MpHTAKeHHaA. 

CyMMa 9THX CHJI NOKa3aHa XKUp- 
HOH CTpesKOH 


HaXOWAllaicd .Ha moBepxHocTH sgpa. Ha ueé OyaAyT  aeli- 
CTBOBaTb CHJIb! TOJIbKO C OAHOH CTOPOHbI, CO CTOPOHb! OVIH- 
*KanwIHX K Heli YaCTHU BHYTpH apa. Hukakux cH CHapy- 
KH, KOTOPble YPaBHOBeCHJH Obl STH CHVJIbl, BTATHBAIOULHe 4a- 
CTHULY B Apo, HeT (HanpuMep, YacTHua H Ha pucyHKe). 3Ha- 
UHT, JOOaH YACTHIWa Ha MOBePXHOCTH OyAeT CTPEMUTbCH BTA- 
HYTbCH BHYTPb KalWIH-Agpa. Ognako Kalvin He MOKeT HE 
HMeTb TIOBepXHOCTH — YaCTb YaCTHIL AOJKHA OKa3aTbCA B 
9TOM «HeyOOHOM» novlomKeHHH. K yemy Ke MpuBeseT Hepa- 
BeHCTBO MOJIOKeHHH BHYTPCHHHX HM BHEWIHHX YaCTHI, Kame 

Bce uaCTHUb! MOBepXHOCTH OyAyT BTArHBaTbCA BHYTPb 
Kamin. 3uauut, Kalida 6yqeT CTPeCMHTbCA TIPHHATb TaKkylO 
(DOpMy, MIpH KOTOPpOH Ha e€ NOBEPXHOCTH OKakKeTCH HAaHMeHb- 
lee BO3MOXKHOe YHCIO YaCTHIL — MOBePXHOCTb Kalin 6yeT 
CTSPHBAaTbCA. 

Mo2KHO MpescTaBHuTb ce6e AesI0 TAK, KAK OYATO KalIA 3a- 
KOYeHA B TOHKYIO MWIGHKYy, KOTOpad HallogoOue MbIIbHOH 
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MéHKH CTpemMuTti# cxaTEca. MpiibHplit nysbipb HMeeT (hopMy 
Wlapa MOTOMy, 4TO 43 BCeX Tes OMMHAKOBOrO OObEeMa Wap 
MMeeT HaHMeHbIly!o MoBepxHocTb. CTArHBasCb 20 HaMMeHb- 
wel BO3MOMKHOM BeAHUHHbI, MblJIbHad MIGHKa H NIpHHHMaeT 
dbopmy wWapa. To xe caMoe MpOHCXOHT C KallieH-aAQpoM: 
OHa Take MpHMeT opmy apa. 

 Jiio60nbITHO CpaBHHTb CHJIy, C KOTOPOH CXKHMAETCA MBIVJIb- 
Ha WIeéHKa HU «IVIGHKa», NOKPbI- ? 
Balolllan aTOMHOe Apo. 

MoxKHo cChelaTb MpOBOJIOUHYy!O 
paMky Hanofo6ve H300paxKeHHOH 
Ha puc. 40 c MOABHXKHOM HM KHer 
npoposoukoH. Ecam norpy3HTb 3Ty 
PaMKY B MbIIbHbIH PacTBOp, a 3a- 
TeM OCTOPO2XKHO BDBITHHYTb, TO Ha 
paMkKe OKamKeTcA «HaTAHYTOH» 
MbIJIbHan MWIeHKa. CXHMAaACb, OHA 
G6yleT MOXHHMATb HHKHIOW IIPOBO- 
wouky BBepx. Eculn WHpHHa paMKH 
papya 10 caHTuMeTpaM, TO II€HKy 
MOXKHO YepKaTb OT CKATHA, NOL- 
BeCHB Ha HH?KHIOIO MpOBOVIOUKy rpy- 
3HK C Maccol, paBHo 1—1'/2 rpam- 
MaM (BKIO“ah# Maccy MNOJBHKHOH 
MPOBOJIOUKH). Puc. : 40. MoblibHaa 

Ho ecm Ob! Ha aTy Ke pamKy =—- “CHKa Ha panies 
6blla-HaTAHYTa IWIéHKa H3 ADepHor 
2KHIKOCTH, TO yRepKaTb e€ B PaCTAHYTOM COCTOAHHH MO?KHO 
6bIVIO Obl C MOMOLIbIO rpy3a BecoM B ...200 MHJIIHapfoB TOHH! 
TaKoBbl CHJIbl, CTpeMALMecA MpuwaTb KallebKe sAepHoH 
KKHAKOCTH MOpMy apa. 

Oguako 20 CHX MOp MbI He YYHTbIBAJIH BVIEKTPHYeCCKHX CHI 
OTTaIKUBaHHA MexKAY Mporonamy agpa. Mx getcrBue ob6pat- 
HO NeHcTBHIO AJeEPHbIX CMJ: OHH CTPCMATCA Pa3OPBaTb APO. 
A Tak Kak 9JIeKTpH¥eCKHe CHJIbI WeHcTBy!IOoT Ha JOObIX pac- 
CTOAHHAX, TO C YBeJIMYeHHeEM Apa, a 3HaUHT, H MpOTOHOB B 
HEM, HX POvJIb BCé BO3pacTaeT. 

PacuéT noKa3biBaeT, TO MpHMepHo pH 120 npoToHax 
(mpu o6ulem 4ncAe oKOMO 300 YacTH) Apo TepaeT yCTOHUH- 
BOCTb — 9JIeKTpH¥eCKHe CHJIbl OTTAJKHBaHHA YypaBHOBeCAT 
CHJIbI ANepHoro NpuTAKeHUA. Kalis-AqpO pa3sopBeTca 3eK- 
TPHYeCKHMH CH/IaMH Ha 2Be KallIM — Mpov30KAeT caMonpo- 
H3BO/IbHOe JeleHve Aapa Ha yactTH. Takoe JlewleHve KalleJIb 
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OObBIUHOH XKHAKOCTH MOMKHO HaOJlOaTb, eCJIH COOOLWIHTb HM 
MOCTATOUHbI QvIeKTpHYecKHH 3apag. Bor nmoyemy Govplune 
Apa B MpHpose CylkecTBOBAaTb He MOFyYT, BOT MoYemMy TaO/INa 
MengevleeBa HMeeT CBOH eCTeCTBeHHbIH mpegel (BOJIH3H HO- 
Mepa 120). 

STOT BbIBOA TEOPHH MOATBeEpKMaeTCA ONbITOM. Ecu cpaB- 
HHTb CKOPOCTb pacilaya HanOoulee YCTOHYMBDIX TAKEVIbIX ALEP 
MO Mepe yBeJIHYeHHA HX BeCa, TO NOJyuaeTcH OYeHb yOedH- 
Te.IDHBIH pe3ylbTaT. B NpHBOAAMOH HHKe Table B WeAXx 
HarJIaHOCTH YHCJIO MPOTOHOB B Ape BbIAeJIeHO B OTCJIbHbIM 











cTo6elL. 
| Yucs0 
Hi3oTon NpOTOHOB Tlepvoa noaypacnana 
B adape 
Y pan?33 92 4,01 Muanuapha JeT 
Hentynnit237 93 2,20 MUJIHOHA eT 
Hayrounk239 94 24,11 TeIcayH JeT 
AmepHunit 4! 95 500 meT 
Ktopui?t2 96 5 Mecales 


Bce lipHBexeHHble B TaOJIHWe 3BIEMeHTbI, KpOMe ypaHa, 
NOObIBalOTCA HCKYCCTBeHHO. Ta6vinlia NOATBepxKAaeT BbIBON 
O TOM, ¥YTO O4eHb JavleKO C YBeJIHYeHHeM 3apHAsa ANpa UATH 
HeJIb3A — Apa TelaloTrcd BCe HeycTOHUHBee. 

Tem He MeHee BCe 9TH Apa elle He cnocoOHb! (Kak mpa- 
BHJIO) JeJIMTbCA, a YMEHDbIUAIOTCA, «OTLLeMIAA» oT ce6a 
OCKOJIKH B BHJe aJlb(ba-yacTH (ABa MpOTOHa HW ABa HeHTpoO- 
Ha). OTO «m10xo» MO ABYM IIPHYHHaM: BO-NepBbIX, 9HEPrHA, 
BbIMeIHeMaH B pe3yJIbTaTe BCeli WeMOUKH paHOaKTHBHbIX 
MpeBpalleHHH, UCIIbITbIBAeCMbIX AAPOM, MOKA OHO He CTaHeT 
YCTOHYHBBIM, COCTABJIAeT JIMLb M@JIy!O YaCTb 3HEPFHH, KOTO- 
pas BbIAeIHIaCch Obl STHM Ke ANPOM MPH [evIeHHH; BO-BTOPHIX, 
MIpeBpallleHHA HAYT MeJWIeHHO H WIA TOTO, YTOObI NOyaTb 
6OJIblUHe KOJIHYeCTBa I9HEPrHH, MpHwviocb Obl 3anacaTpcs 
OrpOMHBIMH KOJIHYeCTBAMH paQHOaKTHBHbIX MpenapaToB 
(UTO, KOHECYHO, COBEPIeHHO HEBO3MOXKHO). 

Bot movemy, eCJIH MbIl XOTHM H@Y4HTbCA BbIZCATb ATOM- 
HYlO 9HeprHto B OOVIbDUIHX KOJIMYeCTBAX MH MpHTOM C HYKHOH 
HaM CKOpPOCTbIO, HeOOXOAHMO IipeKje BCeroO BbIACHHTb, KaK 
NPOHCXOAHT JlevIeHHe TAKEbIX ALep H YTO MPH YTOM eeHHH 
MIpOHCXOJUT. ia 
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4, Kak npoucxonntT meseHHe TAKEMBIX ATEp 


Tlompegém utTor BceMy, 4TO MbI y3HaJIH O TAKEIbIX aTOM- 
HbIX ALpax. ITH agpa OOMaaioT OO/bWIHM 3anacoM 9dHEprHy, 
KOTOPbIM MOKeT ObITh OCBOOOMAEH MPH AeveHHH Apa Ha 4a- 
TH — Ha Apa cpemHero pa3sMepa. OgHako of 2eHCTBHeM 
AN€PHbIX CHI AQPO MpHHUMaeT ycTOyHByIo PopMy Kpyrviok 
KallebKH, KOTOpad pa3feiuTpcd cama mo cebe He 
‘MOKET. ? 

TlocteneHHoe yMeHbINeHHe 9HEPrHH HW MaCCbI CaMbIX TA- 
KEIbIX ALeEP MPOMCXOAUNT Mmpu abda-paciiaye, Korda AApO 
OTILenseT OT ce6a AMpPO reua5, KOTOpOe HW BbIOpacbIBaeTCA 
C 3HeprHel B HECKOJbKO MMHJIMHOHOB 2IeKTPOH-BOJbT.. 3a 
aJlb(ba-pacnawaMy CilelyioT OeTa-pacnMaybl, BOCCTaHaBJIHBa- 
fOllLHe HYKHOe COOTHOILMeHHe MeKAY YHCJIOM MpOTOHOB H HeH- 
TpOHOB B Ape. KoneuHble MpOAyKTbl BcexX STHX Mpeppallle- 
Hui — cBuHen 7%, cauHe 70) cBHHell*3) H BUCMYT “33. 

Oyua H3 STHX WenoveK paHOaKTHBHbIX MpeBpalleHHl, 
OKaHYHBAIOWIMXCA CBAHIOM’s’, MOKa3aHa ua puc. 21. Ilepeun- 


CJIeHHbIe Apa yoke ycTohuuBbl HX 6e3 NOcTOpoHHero BMella- 
‘TeJIbCTBa CaMH Mo Ce6e HHKAaKHX MaJbHeHWIMx NpeBpalleHHe 
He HCIbITbIBalOT. OnHaKO B pesybTaTe OObIMHBIX paHOoaKk- 
‘THBHbIX HpeBpallleHHii ALpPa OTAAIOT JIMUIb Malo MOO TOK 
‘QHeprHy, KOTOPaA BLICBOOOAHIaCb Obl H3 HUX MPH AeJIeHHH. 
IIpH pacuienmeHHun ycTOHYHBbIX Aep CBHHUa H BHCMYT@ BBbl- 
jeusiacb 6bl SHeEPrHA, BNOMHe CpaBHHMasA C TOH, KOTOpaA 
MoxKeT ObITb OTMAHA pacilenAeMbIM ypaHoM. Kak xe J0O- 
6UTbCA paclllenvieHHA ADpa? 


Jlaa Toro uTo6Obl Apo moTepaAuO paBHOBecHe HW B30PBa- 
och, HeEOCXOAMMO COOOLIUTh eMY OGaBOYHYO SHEPrHlo, ITO, 
KOHCYHO, OTHOCHTCA He TOJIbKO K aTOMHbIM ApaM. 

UTo6um CNW4Ka 3a4KIlacb, HeOOxXOAHMO COOOLIHTb eH 20- 
6aBOUHylO SHEprHiO, YHPKHYB TOJIOBKOH CNMYKH O KOpOOoK. 
UrTo6b!l MpOH3BeCTH BLICTpeJl, HEOOXOMHMO COOOLIMTb MaTPOHy 
noOaBouHylo SHeEprHto, yapHB yRapHHKoM oO KaliciJb. Ecau 
Mbl XOTHM BBICBOOOAHTb SHEPrHlO KaMHA, JleKaulero B AMKE 
‘Ha CKJIOHe BbICOKOM ropbl (puc. 41), TO Mbl O/IKHbI CcoO6- 
UHTb eMy LOOaBOYHY!IO 9HEPrHio, NOAHAB. ero Ha Kpai AMKH. 
Tora KaMeHb ynayéT WH OTZAaCT 9HEPrHW, KOTOPOH o6manan, 
BMeCTe C TOH, KOTOPylO eMy TepeaJid, MOMHHMAA ero BBepX. 
To Ke OTHOCHTCA H K ATOMHOMY Spy. 

Dueprua, KOTOpyio HeOOxOAHMO COOOWIHTb AApy, uTOObI 
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OHO B30PBaJI0Ch, Ha3blBaeTCA  sHepeueti axTucayuu. Uemy 
PaBHa 3HCPrHA AKTHBAILHH JWIA PpasHblx sep? 
Ts CaMbIX TAKEGILIX AEP ypaHa HW TOPHA SHEPruA aKTH- 


BaUHH COcTaBJIdeT 6—/7 MHJWIMOHOB 3JICKTPOH-BOJIbT. Jaa 


MeHbIUHX, O07ce YCTOHYHBbIX 
alep SHeprHAl aKTHBalHH, KOHeY- 
HO, MHOroO OOvJIbuUIe. | 
OTJIO2%xXUM MOKA YTO BOTpOC oO 
TOM, Kak MO2XKHO COOOLIHTb AL- 
paM HeOOxXOAHMYIO JWIA RevIeHHA 


39HeEprHio akTHBauHH. TI] pennoso- 
2KHM, 4YTO HeEOOXOAHMaA SHeEprHA 
KaKHM-TO oOO6pa3oM coo6leHa 
S ALpy, H NMOCMOTpHM, 4TO OyAeT 
IIPOHCXOAUTb C 9THM SAAPOM 

aJbie. | 

S YacTb NMOriouléHHOH sAApoM 
39HeEprHH MOUAET Ha yBemHueHHe 
CKOPpOCTH BH)KCHHA 4acTHIL 
Apa — Apo-KaliaA «HarpeerTcu». 
UacTb 3HeprHu MOMAET Ha H3Me- 
HeHHe (POPMbI Apa — APO BbITA- 
HeTCH TaK, KaK 9TO NMOKa3aHo Ha 
puce. 42, 6. IIpu atom a71eKTpHyeckHe CHJIbI OTTAIKHBaHHA BepXx- 
HeH H HHKHeM MOJIOBHHOK pacTAHYTOH Kalu MpeBbICAT ADep- 
HOe MPHTAKeHHe, TEHCTBYIOWLee MEK Ay ITHMH MOMOBHHKAaMH, 


Puc. 41. Uro6p sppicBo6o0,uTp 

3HeEprHio, KOTOPOH OG6slaqaeT 

NOAHATDIA KaMeHb, ero HYyX- 
HO elé HeMHOTO NOJHATb 





a 6 


Puc. 42. Tlocneazozate.ibHocTh COObITHH MpH MeleHHH TAxXéNOrO AApa 


AMpoO-Kallia OyAeT pacTaruBaTbcaA pce O6oubWle H B KOHL 
KOHIOB pa3feJHTCH Ha Be KalH MpHMepHO OMHHAKOBOK 
BeJIM4HHbI, KAK 9TO 1OKa3aHO Ha puc. 42,e. OOpa30BaBlineca 
FIpH JevleHHH Apa-Kalliu cpesHero pa3mMepa yxKe He MpuTa- 
rHBaloTcaA Apyr K Apyry ALeEpHbIMU CHIaMH, HO 3aTO C OrpoM- 
HOit ‘CHOll OTPAIKHBaIOTCA Apyr OT Apyra dIeKTPHYeCKHMH 
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CHIAMH.’ SHCPPHA, KOTOPYVIO’ OHH OTAAINT, pasieTanch Non 
AEHNCTBHEM DXICKTPHUCCKHX CHILI, CocTaBIaeT OKOTO 160 MHI- 
JHOHOB XICKTPOH-BO.IbT (pHe. 43), OnNako Ha 9TOM BbILeTe- 
HHe 9HCPrHH He KOHYAcTCH. Pa3cleTeBINHecd KaANCAbKH-Aapa 
COXPpaHsHOT OO.IbIUIO! 3aNnac JUeEPrHu, CHJIbUO «HarpeTbl». Kpo- 





Puc, 43. Cnelbl OOOHX OCKOJIKOB, NOYYalOIWHXCH UpH ((CiCHHH 

sipa ypaHa. LInpokaa AWHHA Mocpe.tHHe — 60KOBOH pa3pe3 avilo- 

MHHHeBOH cpoubrH TommHHOH 0,001 MusauMetpa. Ha do.wtpry 6514 

HaHeCCH OYeHb TOHKHH cJ1oH ypaia. Tlo o6e cToponbl co.pru 

BHAHbI C1e.Ibl OOOHX OCKO.IKOB, Pa3JeTaIOWULHXCA B MPOTHBONO.1O%K- 
HbIX HaNpaBJieHHAX 


Me TOPO, OHH OO.1aMaloT 6O.1TbIUHM YHC.1OM H3JIHUIHHX HeliTpo- 
HOB. ITO OOCTOATGJIbCTBO HMeeT OCOOeHHO 60.1bIU0e 3HAYeHHE. 

H3c1nwiek HeHTPOHOB B APaXx-OCKO.IKAX CBA3aH C TeM, HTO 
MO Mepe yBe.TIHYeHHA BCCaA AAPA MpOUCcHTHOe coep*aHHe 
HeliTpOHOB B stipe pacTeT. B werkKHX AApaX YHC.10 MPOTOHOB 
H HeHTPOHOB NpHMepHO paBHO; cosepKatuNe HeEHTPOHOB — 
50%. Takospl spa retuss, yraepoga':,  Kucciopogall 


H wp. Cpeauuve apa cogcp kat ye Oo.1bule HclHiTponoB. Tak, 
cepe6po COCTOHT H3 J[BYX H30TOTIOB, HMEIOHLHXCs! IPHMePHO B 
PaBHBIX KOHYecTBaX: cepe6po'4, (51,9%) Hu cepe6po'y 
(48,1%). B atTHx sgapax Ha 47 TIpoTOHOR MpHxogutTca 60 u 
62 HeiirpoHa, YTO B CpeqHeM JaeT yoxKe 56,75 Helirponon. Emme 
OObIUHH MpOWeHT HeEHTPOHOB coepxKaT Tarkeble sipa. To- 
puii “3, Meer B cBOGM cocTaBe 61,2% HeliTpoHOB, Kak H ypaH'3s, 

Mo.1y¥HBuIHeca IPH ACICHHH THPKEOrO Apa OCKO.IKH 
HMCIOT TO K€ MpOueHTHOe cCOMepxKanne HeliTPOHOB, YTO H 
B30pBaBlleecn APO, T. e. OKOVIO 61%. Ho Macca 3THX OCKO.T- 
KOB MCHbINe H MpOUCHT HefiTPOHOB B HHX TOKE MOJLKCH ObITb 
McHbule. B Kax0M OOpa3soBaBLIeMCA AAPe UMecTes MO Jlecs- 
TH JIMIUHHX HeliTponos. Kak Ke H36aB.1IM1IOTCA AApa OT 3TOrO 


H3JIMUIKa HCHTPOHOB? 
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BcnomMHHM, 4TO MOJIyYHBUIHeCA MIpH AeNeHHH KanevDKH- 
Apa CHJIbHO HarpeTbi. A HarpeTad %KHAKOCTb OCTbIBAeT, HC- 
NapAaA YaCTb BXOAAWIMX B e€ COCTaB YacTHU. To xe mponcxo- 
AHT H C HarpeTbIMH KalleJbKaMH-aAapamMun. Kaokaqaa 43 HX 
HCNapAeT OAHH, HHOrZa ABa HeHTpOHa, «OCTbIBaH> MPH 3TOM. 
Kakoe OrpoMHoe 3Ha4eHHe AIA MOyYeHHA aTOMHO!I 3HeEprHu 
HMCIOT STH KHCIIA4PAeMbIe> HEHTPOHbI, MbI YBHAHM HHKe, KO- 
ra mepeiteémM K cmoco6am noulyyeHHA aTOMHOli 3HEprHn. 

Bosbuiai wacTb HeliTpoHOB BblvleTaeT H3 «HArpeTbIx» 
OCKOJIKOB B3PbIBa MIHOBeHHO. JIMUIb HeOO/blaN BOUIA Hell- 
TPOHOB, OKOJIO 1%, BbIMeIAeTCA C 3aM03qaHHeM, JOXODAWLHM 
MO. HECKOJIBKHX CeKYHA. CyllecTBoBaHHe Takoro «3ana3Jbl- 
BaHHA» B BbIJeeHHH HEHTPOHOB OGvlergaeT UCNO.Ib30BaHHe 
aTOMHOH SHEP B MPOMbILIVIeHHBIX ILevIAx. 

OgHako Hu Mocse ucnapenns OMHOrO—]ByYX HeHTPOHOB 
OCKOJIKH eJIGHHA OOlaqaioT ellé OO/IbIUHM HX H3JIMIUKOM. 
ITO MPHBOAHT K WedoH wenouke nocmemoBaTebHbIX 6eTa- 
pacnanos. Heitponbl mpeBpalilaiorca B MpoTOHbl, u3 Apa 
BbIJIeTaIOT NOPOKAAeMble MPH STOM IIEKTPOHbI H HeHTPHHO 
AO TeX NOP, MOKa B Ape He yYCTaHOBHTCA HyKHOe COOTHOUIe- 
HH M@KTY YHCJIOM MPOTOHOB HW HeHTPOHOB. SHayHT, Nomyya- 
EMbI€ IPH AeIeHHH TAXKEIbIX ALep Apa cpemHero Beca BeCcb- 
Ma padWOaKkTHBHBbI. 

Bor OAHO 43 Takoro posa Mpeppautennii. 

IIpu pactienenun Taxéoro spa ypava unorma nowy- 
YaeTCA OCKOJIOK — «CBEPXTAKEaa» (MeperpyKeHHas HeiTpo- 
HaMH) cypbMa. Ec camoe taxkéaoe 43 ycrotunpplx AMep 
CYpbMbI HMeeT 123 Helirpona B Ape, TO cyppoMa, noywaemaad 
Ip B3pbiBe, HMeeT B Ape 133 HelitpoHa (yxKe nocse «ucna- 
PeHHA» HeECKOJIbKUX). Wianuuiek HelitpoHop paBeH ecatu! 
BoT 4TO MpOHCXOAMT Aavipute: 

10 mun. 60 mun. 22 uaca 5,3 AHA 
cyppma's; —» teanyp!33 —~ nog! —_. KceHoH ss 
— nesua's: (ycTOH4HB) 

OeKTPOHbI H HeEHTPHHO, BbleTalolline v3 Aep pH Kax- 
JOM IlpeBpalleHHH, 3eCb He MoKa3aubl. Hag ctpeaKamu yKa- 
3aHbl MepHOAb! MOvlypacnaya. OOpatute BHHMaHHe Ha TO, 4TO 
M0 Mepe TOrO, Kak H3JIMUIeK HeHTPOHOB yMeHbillaeTca, me- 
pHOA NOTypacnada cTaHOBHMTcA Bcé G6ombue. Uem cuabyee 
ALPO OTMYAeTCA OT YCTOHYHBOPO, TeM GObICTpee OHO H3Me- 
HAeCT CBOH COCTAB. 

Kpome Oeta-4acTHll, HCMYCKaeMBIX OCKOKAaMH JevleHua, 
MPOHCXOAHT elle HCNycKaHHe ramMMa-.1yyeil, lamMa-sy4n mno- 
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pow falorca H B MOMEHT CaMOro B3pbiBa TAxKeIOrO AApa, H 
APAaMU-OCKOAKaMH BO BPeMA HX MOceLyYIOWMX MpeBpa- 
LWeHHH. 7 
Bot mpuMepHoe pacnpenmevieHhe 3HEprHH, OTLaBaeMOH MpH 
B3pbiBe Apa ypana: 
Dueprua ABYWOKEHHA Ppa3AeTAlOULHxcA 
OCKOMKOB .... ... . . 162 MuaAnHOHa 938 


Oueprua nocregzyiowux G6eta-pacnagzoB 5 MHAAHOHOB 36 
Syeprna BcexX MpOHCXOMAUIHX TraMMa- 


M3yyeHHH ......... =.=. JIL MHaANHOHOB 36 
DHeprua =, HcMapseMbIxX® OCKOAKAMH 

HeHTPOHOB ......... =... + #£& MHAAHOHOB 36 
DuHeprus, yHOCHMaA HeATPHHO, NOpox- 

WaeMbIMH pH Geta-pacnage ... Ii MuaAAHOHOB 936 


Bcero Mmpu jeseHHH OHOrO AApa 
BbimemmeTcaA . . . . . 1. 195 MHNAHOHOB 98 


B 3ToM mepeuHe ||] MHJIIHOHOB 3JIEKTPOH-BOJIbT, VHOCH- 
MbIX HeHTPHHO, CyleqyeT «CNHCaTb B YyObITOK» — HeHTPHHO 
OUEHb MIOXO NOrmowlaloTcA BelllecTBOM. OHH MOryT NMpoHTH 
OrpOMHble TOJILIH BellecTBa, He MepesaBan eMy CBOeH SHep- 
ruv. Capon |1 MUJIIHOHOB 3JIEKTPOH-BOJIbT HEHTPHHO LleJIHKOM 
YHOCAT CKBO3b CTeHb! 1060ro0 npH6opa, 060K MalIHHb, yu10- 
BHTb HX Mbl MOKA He MOKeM. 

‘Kak K€ MOXKHO BbI3bIBATb HCKYCCTBEHHOe JevleHve TAXKE- 
Jibix afep? Kak cooOuiuTb HM HeOOxOAMMYIO AIA AeIeHHA 
9HeEprHlO aKTHBALHH? 


5. Kak BbI3BaTb AeNeHHe spa 


Jl Toro uTo6bl COO6LIHTb AZPaM HeOOXOAMMY!O AWA pac- 
LLeMVICHHA SHEPrHlO aKTHBaWHH, MOXKHO O6CTpeJIATb HX Obl- 
CTPpbIMH IIPOTOHAMH, NOJyYaeMbIMH C MOMOLIbIO yCKOpHTe- 
JleH —- WHKJIOTpOHa, ycKOopuTea Bekcvlepa. B coBpeMeHHbIX 
YCKOPHTeEIAX MPOTOHbI MpHOOpetaioT SHEPrHlO B JLECATKH H 
fake COTHH MHJIVIHOHOB 3JIEKTPOH-BOJIbT (HaHOOvlee MOLIHBIA 
u3 MefcTBylowHx B CILIA ycKxoputenel naéT mpoTOHb! c 3Hep- 
rie 6 MHJWIHApAOB 3JICEKTPOH-BOVJIbT; BCTYMaeT B CTPOfi COBeT- 
CKHH YCKOpuTeb Ha 10 MHIHapAOB 3JIeEKTPOH-BOMIbT). Tlowb- 
3YACb STHM CMOCO6OM, MOXKHO PaclleNATb ATOMHbIe Apa, 
OMHAKO KOJIHYeECTBO B3OPBaBLIHXcCA AZep GyeT HHYTOXKHO. 
Tlouemy? 

IIpenctasum ce6e Taxésoe APO, K KOTOPOMYy MmpH6.n- 
wKaeTcA OblcTpbt mpoToH. Kak TOMbKO MpOTOH MpoweTUT 
CKBO3b SJIEKTPOHHY!O OOOJIOUKY aTOMa H MpH6H3HTCA K 
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Ampy, HavHyT JeHCTBOBATb CHJIbl 3/IeKTPHYeCKOrO OTTAJIKH-: 
BaHHA. Benb TaKes0e AMPO HeceT GOJIbINOH 9.1EKTPHYeCKHH 
34PpA, MPOTOH HMeeT 3JIEKTPHUeCKHH 3apAy, TOTO Ke 3Haka. 
B pe3yIbTate 3TOFO OTTAJIKUBAHHA, OUeHb OOMbUIOrO Ha MaVJIbIX 
PACCTOAHHAX, MPOTOH CBePHET B CTODOHY H MpovleTHT MHMO 
Apa, KaK 9TO MPOHCXOUT HC abtipa-yacTuleh (em. puc. 13). 

Oto Ke, CKaKeT YTATEJIb, pa3, APyroli, TPeTHH MpomerTHT 
MHMO. Ho BeAb nofmpepraetca OOcTpely He ONHO AAPO, a Ky- 
COK BellleCcTBa, B KOTOPOM Sep MHOKecTBO. B KOHe KOHILOB 
Ha KakoOe-HHO6yb ANPO Halll Oy KalowlMH CHAapAAUK HW Havie- 
THT. KoHeuHO, 9TO MOKET NPOHCXOAKTh HU OyAeT MPOHCXOANTd. 
Korga MpoOToH «HalleluTca» (clyuaHHO, KOHeYHO) TaK, 4TO 
JeTHT TIPAMO Ha Apo, TO MpH MpAMOM, «JIOO60BOM» ymape 
OH He CBePHeT B CTOPOHY, a BOH3HTCA B APO. Ho sce weno 
B TOM, 4TO 39TO JOJIKHO MPOH3O0HTH KaK MOMKHO ObicTpee, M0- 
Ka MpOTOH elle He Mpowie SovbwWOro MYTH B BelllecTBe. Beyb 
MpOXOAH MHMO Aep, IPOTOH MPOHH3bIBaeT BIEKTPOHHY!O 060- 
JOUKY aTOMa HM O6A3aTeJIbHO BbIOMBaeT H3 aTOMa OHH — 
JAPYrOoH WIeKTPOH. JTO He OOXOAMTCH eMy apoM — YaCTb 
SHEprun MmpoTOHa Mepesaetca 3eKTpOHy. A ecJIM MpOTOH Npo- 
JOJOKUT CBOH Oe3pe3ybTAaTHbIN MONET, TO CKOPO 3alaca ero 
3HeEprHH GOyeT HeMOCTaTOYHO HE TOJbKO AIA TOrO, YTOOHI 
B30PBaTb APO, HO HW JIA TOrO, YTOObI MPHOJIH3HTbCA K HeEMY. 

Bot moyvemy pH o6cTpese BelllecTBa ObICTPpLIMHM MpOTo- 
HaMH Ha OJHH MpOTOH, ONpaBAAaBLUIHH HaIUH OMKMAAHHA, MpH- 
XOMATCH COTHH THICHY NOTPAaueHHbIX 3pA. 

STOT BbIBOL NOATBeEpMMaeTCA yxKe NPHBOAHMbIM BBILLUC 
mpHMepom: Ha 400 000 creqosB ambta-yacTul B KaMepe Buub- 
coHa 6bIIO0 O6HAPyKeHO TObKO 8 CJIeEAOB AepHbIX MpeBpa- 
wleHHH. Octambuble aJibctba-yvacTHIbl pacTpaTuld CBOIO 3HCp- 
rHiO Ha OTPbIB 3JIEKTPOHOB Y BCTPeC4HbIX aTOMOB, MpaBla, M0- 
CTaBHB HAM Te€M C€MbIM BO3MOXKHOCTH BUJeTb UX MyTb. Kpome 
TOrO, B HallieM MpHMepe pedb Hila O AApax C MaJIbIM 3apAOM, 
cefiuac Ke HAC HHTepecyloT TAHKEMbIe ARpa, Hecyillve MHOFO 
OOJIbUIMH 3apsay, HW ropa3sO CHJIbHee OTKJIOHAIOWLHE MPOTOHbI CO 
cpoero nyTH. [IpH Takom movloKeHuu 3aTpaTbl Ha yCKOpeHHe 
MIpOTOHOB OyAYT MHOro OovIbie, YeM MpHObIJIb — CTOMMOCTb 
SHeEPrHH, OCBOGOKNEHHOH Mp AeMeHHU Aep. | 

YcKOPHTeJIH 3APAXKCHHbIX UACTHIL OUEHb MOJe3HbI VIA 
pa3HooOpa3HblX HAYyYHbIX HCC/IeOBaHHH, HO JIA MpOMbIlLII- 
Je@HHOrO TpeBpauleHHA OOJIbDUIHX KOJIMYeCTB BelkecTBAa, WIA 
BbICBOOOKJICHHA ATOMHOH 3HEPprHH OHH Henpuromupl. Cna- 
CaloT MOJIOKeHHE HEHTPOHbI, KOTOPble CMOCOOHbI MpHOJIH3HTb- 
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6H K Apy Wu MoriofHTECA HM, KaKol Obl CKOpOCTbIO OHH HH 
o61a2aJIH. 

K comasenulo, H HelTPOHbI, ABHTasiCb B BELLeCTBe, ONeHb 
6LICTPO pacTpayHBaloT CBOIO SHEPrHio. OHH COXpaHAIOT JIHLLIb 
HeOOJIbUIVIO SHEPrHio TemJIOBOrO ABHXKeCHHA, TEM MeHDIITYtO, 
ueM MeHbille TeMMepaTypa BellleCcTBa, B KOTOPOM OHH ABH- 
aKyten. Tipu KOMHaTHOH TemlepaType CpeAHAA CKOPOCTD, 
KOTOPOH O6laqaeT HEHTPOH, paBHa 2.77 KHIOMeTpa B COKVH- 
Wy, ero 9HeEprHA paBHa Np 3TOM 0,04 snexTpon-Boubta. Ha- 
*Ke pH TeMMepatType BellecTBa B 1500 rpagycop 9HeprHA 
ABHXKYyUlerocd B HEM HeHTPOHA COCTABMAET BCETO 0,20 sek- 
TpoH-BobTa. MH tem He MeHee AaxKe TaKOH «MeJVJICHHbIK», 
HJIH, KAK MPHHATO FOBOPHTb, «TeHOBO», HefiTPOH cmocobeH 
B30PBaTb TAKEMOe APO. Kak xe STO EMY ylaeTca? 

Koraa HeHTpoH mpHOsmKaeTcaA K ALPy Ha WOCTATONHO 
Masloe paccTOAHHe, Me?KAy HHM H AAPOM HadHHaloT eHCcTBO- 
BaTb AJepHble CHIbl — OFPOMHb!e CHJIbI NPHTAKCHHA. 3a cuerT. 
paOoTbl STHX CH BbIeIAeTCA 9HEPFUA W MPHTOM WOCTATONHO 
6obuian. Uemy oHa NpHMepHO PaBHa, Mbl MOMKEM CYAHTb v3 
rpapuka, MpupewenHoro Ha PU. 37. Tpaduk moka3biBaeT, 
NTO SHEPrHA, BbIMeAeMaA HEHTPOHOM, MOTVIOWLaeMbIM TAKE- 
JIbIM ADPOM, COCTABJIACT OKOJIO 7 MHJIJIMOHOB 3/1CKTPOH-BOWIbT. 
CnelopaTesIbHO, MOXKHO NOJYYIHTb ATOMHY!O SHEPrHh, MOIb- 
3YACb MeJWICHHBIMH, «TeIIJIOBbIMH» HeiTpoHamu. Jaa 93Toro 
HYKHO HaliTH TakHe AMpa, Y KOTOPbIX SHeprA aKTHBAUHH 
MeHbUJe, 4eM 3HEPrHA, OTMaBAeMaA HeEHTPOHOM IPH ero MO- 
rIOWLEHHM 3THMH ADpaMH. Takue sapa B MpHpose ecTb, xoTA 
ux HemHoro. UV. xota Bce TAKEebIe AApa CNOCOOHHI BbILeJIHTb 
OrPpOMHY!O 9HEpruio MIpH pacilemienHH, HO paciflenJsTb (med: 
JICHHBIMH HeliTpOHaMH) MOKHO JIMLIb HeMHOTHE. Bot Ta6.1H- 
la, KOTOPaA MOACHHT CYTb jea (3necb WHdpb! nmpH6.1u3u- 
TeJIbHbIe); IPH ITOM YYTeHO, YTO MACCOBOe YHCMO Apa NOCE 
IOPIOWLeHHA HeliTpoHa BO3pacTaeT Ha CAMHULY, HanpHMep, 
ypan235 + Helirpou) —> ypaH?5). _ | 


. Sueprusa, oTmaBae- 
DwepruaA akTHBauHH | Mast MOrlOULAaeMbIM 


(ipHOan3uTeAbHO) HeiTPOHOM (NipH- 
BeulecTso B MHAHOHAX 3.1eK- 6.AH3HTCAbDHO), 
TPOH-BOAbT B MHJAHOHAaX 31eK- 
TPOH-BOMbT 
Topniigs® 7 6 
1 
Ypan 7,1 5,3 
_ Ypan 9° BT. ° 6,8 
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— fla 6onee mérKux sep cooTHoilenve eué xyxe. Ec 
6bI MOMKHO ObIIO PpacCUHTHIBATh Ha MeHCTBHe ObICTPbIX HeH- 
TPOHOB C 3HeEprHeH, AOCTHTalouleH ABYX MHJJIMOHOB 3JIEKTPOH- 
BOJIbT, TAK, 4TOObI] 9HEPrHA, MepeaBaeMaa WMH AApy, mpe- 
Bblilasa 7 MHJWIHOHOB 3JIEKTPOH-BOJIbT, TO MO2KHO ObIO Ob! 
BeCb ypaH eHTb. Ho Tak KaK HeHTPOHbI B BelllecTBe TOPMO- 
3ATCA, TO PaCCYHTHIBATh Ha eHcTBHe ObICTPbIX HeHTPOHOB 
HeJIb3A. Bor noweMy H3 MPHPOAHbIX H30TONOB NPHPOAHbIM JVIA 
A@JIGHHA OKA3bIBaeTCA TOJIbKO ypaH 732 — ero 9HeEPpMAA aKkTU- 


BallHH COcTaBIAeT 6,7 MUJLIHOHA 3JICKTPOH-BOVIbT, B TO BpeMA 
Kak TIOroulaeMblli HeEHTpOH NepesaeT emMy 6,8 MHVJWIHOHAa 
9JICKTPOH-BOJIbT, MaKe KOPMa OH He OO1aaeT 3aMeTHOM 9HeEp- 
rue IBY KeHHS. 

JleeHve apa ypaHa’3} HeliTpoHOM cxeMaTHY¥eCKH H30- 


6parkeHo Ha O6sI0KKe Halle KHHTH. 
OHHM H3 CAaMbIX BaXKHbIX ABJIACTCA TO OOCTOATEVIbCTBO, 


uTO WIA eleHHA TAXKéMbIX sAmep (Hampumep, ypaHa 7 


MOXHO HCNOJIb30BaTb HeHTPOHbI, BbIIeTAalOWlHe H3 OCKOJIKOB 
TOJIbKO YTO PaCKOJMOBLIHXCA Aep. ITO 3HayHT, YTO MOMKHO 
NOMbITAaTbCA CO3LaTb YCJIOBHA, MpW KOTOPbIX AesleHHe AZep 
6yleT HelpepbIBHO MposOspKaTEcA. OTKyAa Ke B3ATb Mep- 
Bble HeHTPOHbl, YTOOb! HayaTb MevIeHHe? OxKa3piBaerca, H 06 
9TOM 3a00THTbCA HeT HYXKBI. 

Copetckue dbu3uKu [. H. Pneposp u K. A. TerpKax or- 
KPbIJIH, UTO AApa ypaHa CNOCOOHbI B3PbIBaTbCA, paciaanch 
Ha J[Ba OCKOJIKa, CAMOIMPOH3BO/IbHO H 6e3 BCAKOFO BO3ReHCT- 
Bus. IIpapaa, Tako B3pbIB MpOHCXOAMT OYeHb PeKO, B COT- 
HH TbICAY HJIH MHJWIHOHbI pa3 perxke, ¥eM aJlbca-pacnaga. Tak 


NTO eCJIH B KHJIOrpaMMe ypaHa*s B CeKyHAy abpda-pacnay 


HcnbITbiBaloT 78,2 MHJJIHOHa Aep, TO B3pPbIBaIOTCA Bcero 
JLeCATKH. TeM He MeHee TaKHe B3PbIBbI TIPOHCXOAAT, H3 OCKOVJI- 
KOB BbIJeJIAIOTCA HEHTPOHbI, a STO 3HAUHT, 4TO B ypaHe Bcersa 
eCCTb CBOOONHbI€ HeHTPOHb!I. HyxHO TOJIbKO CO3MaTb TakHe 
YCJIOBHA, IPH KOTOPbIX HeHTPOHb! NMOroulaINCcb Obl AApaMH, 
BbI3bIBan MpH 93TOM HX emeHHe. Uto xe ¥TO 3a YCIOBHAP 


6. Llennan peakuusa. ATOoMHan 60mM6a 


235 
Ja Toro 4TO6bI peakHA AeJIeHHA AAep ypauaeg mnpo- 


NOUKAaach HENpepbIBHO, HYMKHO CeaTb TaK, YTOObI «ucMa- 
PsIIOWLHECA» IPH B3pbIBe OYepeAHOrO ALpa HeEHTPOHbI UCMOWJIb- 
30BaJIHCb Obl JIA B3PbIBOB APyrHx Adep, a Ne Mponagaan 
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jtapoM. OnHako CIM B3ATb NPHPOAHHIH ypaH, TO B HEM, Kak 
‘paBHso, G6yAYT MpOHCXOAHTb peAKHe CaMOMPOH3SBO/bHbIe 
B3pbIBbI. BpimeAAtOlHeca Mp STHX B3PbIBax HEHTPOHbI peAKO 
AIPHBeAYT K B3pbIBy Kakoro-s1H6o spa. Ilouemy? 

Jia mpocro moToMy, 4TO B IIpHpOAHOM ypaHe «xopo- 
HX» B3PbIBYaTbIX AMep HMeeTCcs: ypana‘s; — 0,720%, 
ypaHa75, — 0,006 %. | 

Ypau 234 xoTa H «xopoll (MbI YNOMAHY.IM O HEM B Tlep- 
BbI H MOCAeRHHK pa3), HO KOJIMYUeCTBO ero B IIPHPOAHOM 
ypaHe CHINKOM Mavi. OcHoBHasd OA MagaeT Ha ypaH 238; 
ero B NpHpofHoM ypaHe 99,274%. A Mbl yxKe 3HaeM, YTO pac- 
CYUHTbIBATb Ha B3PbIB ALep ITOrO ypaHa TPYAHO: eCJIH TOJIbKO 
9HeprHA JBHXKCHHA HeHTPOHa CTaJia MeHbIle ABYX MMJUIHOHOB 
QJIGEKTPOH-BOJIbT, EMy yxKe ypaH 238 He B3OpBaTb. 


3HauyHT, MepBoe, YTO HyKHO CAeaTb — STO ROOKITH ypaH 
235 B uHnCTOM Bue. O TOM, Kak OTAeJINeTCA ypaH 235 OT Apy- 
rHX H30TOMOB, Mbl PaCCKa3bIBaTb He OyeM. QTO OYeHb CJIOK- 
Had onepauua. Kpome Toro, AJIA MouyyeHuA aAepHoro roptio- 
ueroO B 4YHCTOM BHe B HallH JHA HeT HEOOXORMMOCTH 3aHH- 
MATbCA paszenenvem u30TonoB. Ho AIA Toro YTOObI YATATeJIb 
NOJIYYHI HEKOTOPOe MpeAcTaBeHHe O CJIOXKHOCTH STOH pabo- 


Tbl, MpHBeLeM JIMLIb OAMH Mpumep. YpaH?-3 MOMKHO OTJe- 


JIATb IPH MOMOLIM M@rHHTHOrO NOJIA IipHMepHoO Tak, Kak pa3- 
LeJIAJIH B CBOé BPeMA H3OTOMbI HeoHa (cM. puc. 19). OnHako 
He TOJIbKO yCTpOHcTBO mpHOopa, HO H ero pa3Mepbl CHJIbHO 
u3MeHHJINCb. J HHa MarHuTOB MpHOopa AocTurvia 75 MeTpOB 
pH Bece MarHHTOB B HECKOVIbKO ThICAY TOHH. UTOObI OOMOTKH 
MarHUTOB, MO KOTOPbIM Te4éT TOK, He MeperpeBasIHCb, OHH ObI- 
JIH ChelaHbl H3 MaTepHasia C HaHMCHbLUIMM 93JIeKTPHYeCKHM 
COMpOTHBIeHHeM — H3 YHCTOrO cepebpa. 


Virak, He 6yeM ONMCHIBaTb TeXHHKy MOObIyH ypana 73 


H MIpeANOO%KUM, YTO B HAallleM PaCNOpsAXKeHHH eCTb KyCoueK 
3TOrO BelLLeCTBa, HallpHMep B BHse WiapHka WHameTpoM 3 caH- 
TuMeTpa (pvc. 44). IHyctb B Touxe A B30pBaJIOocb Apo. 
OckouKH Apa pa3sieTATCA B Pa3Hble CTOPOHbI H, CTaJIKHBaACh 
C COCeMHHMH ApaMu, OueHb ObICTpO «pa3qafyT» HM CBOIO 
9Hepruto. Beulectso BOKpyr Harpeetca. Kpome Toro, 43 Aep- 
OCKOJIKOB «HCIIApHTCA» HECKOJIbKO HeliTpoHoB!. Kakoe xe 





. 1 Or 2 no 3 Ha OAHO MeMeHHe, B CpeqHeM OKOsO 2,5. JLna npocToTHl 
6y4eM B DasbHeHWeM CUHTaTb, YTO NIP AeNeHHH OOpa3yloTca 3 cBobol- 
HbIX HeHTpoHa. 
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HelicTBHe MOXKHO OXKHMaTb CO CTOPOHH! STHX HeliTpoHoB? Hu- 
Kakoro. Heiirpoubl HeMeIeHHO pa3leTATCA BO BCe CTOPOHBI 
(Kak 3TO H NOKa3aHO Ha pucyHkKe) uv noTepsiotca. Tlouemy? 


BcnoMHuM, 4TO AHaMeTP ALpa B ACCATKH ThICAY pa3 MeHb- 
tie MaMeTpa atToma. Korgja cBo6oaHbIi HeHTpOH ABH KeTCHA 
CKBO3b BeLILECTBO, Y HerO OYV€Hb MAIO WAaHCOB NOMacTb B AL- 
PO — CAIHUIKOM MaJIbIH OODEM MPHXOAHTCH Ha WOO Apa B 
aToMe. Harviaquoe mpexcTaBieHHe O BO3MO2KHBIX «ycrexax» 
HEHTPOHa MO?KHO COCTaBHTb ce6e HO cleyIouleMy (paHTacTH- 
yeCKOMY lIpHMepy. byjem cTpe- 
JATb QPOOHHKAMH 10 TaKHM 
MHIJeCHAM: YTOPOUIHHaM, pac- 
MIOJIOMKeCHHDIM = =B- MpocTpaH- 
CTBe Ha paccTosHHH 250— 
300 MeTpoB O4Ha OT a~pyroilt. 
YcNOBUA cTpelmbObl «sbroT- 
Hble> — 6e3pa3AH4HO, B KakylO 
AN M3 rOpoulnH NonaAeT APOOHHKa. 
Ho 3aTo crpesATb Hajo... Kpen- 
ih tie, ae KO 3@KMYPHBUINCb, Hayras. 
ae napeibee ion ee [pu tTakux ycnosuax nonét 
Ke A), B HeOonbitom Kycouxe HalleH APOOHHKU MexKLy ropo- 





35cm 





ypaHa-s>  paseratorca, ne WHHaMH OyMeT OUCHb MOXO%K 
ycnep tomacTtb B  Kakoe-nu6o Ha NOT HEHTPOHA Mey AT- 
apyroe spo paMH B BeulecTBe. Koneuno, 


COBEPIUJeCHHO H€BO3MOXKHO yKa- 
3ATb, TO CYYHTCH C KaKJbIM OTJ[CJIbHbIM HeTpoHom. Ho 
MaTeMATHK 6e3 OcOboro Tpya MOACHMTaeT, KAKOM *Ke GyreET 
CpeTHAA JWIMHa CBOOOAHOrO mpoG6era oT Hayana nonéTa nu 20 
NepBoro cTouJKHOBeHHs. B ypane 2? cpenuaad AMHa CBOOOL- 


Horo mpo6era Helitpona cocTaBaset 9,2 cantumetpa. A Tak 
KaK IapHK H3 ypaHa’)?, KOTOpPbIM MbI 3anacavcb, wuMeer 


AMamMeTp Bcero 3 CaHTHMeTpa, TO HeEHTPOHbI, OOpa3yloulneca 
NPH B3pbIBe OTAeCJIbHbIX AZep, OYAyT MOUTH BCera BbIVeTaTb 
M3 Hero H TePpATHCH. 

ALA Toro 4TOGHI BbIeTAIOLHe MPH B3PbIBe OTeJIbHBIX 
Aep HEHTPOHbI He TepAIHCb, a B CBOIO OYePeNb BHIZbIBAJIN Obl 
B3PbIB APYrHX AZep, HeOOXOAUMO OGecNeyuTh HM MOCTATOYHO 
OolbuIOH NyTb B ypaHe. Ec B3aTb Wap RocTaTOUHO 6o0.b- 
IHX Ppa3MepoB, lesb OymweT MocTurHyta (puc. 45). Barietes- 
WHe Np B3pble aqpa (B TouKe /) HeHTPONbI, ABHTancb B Be- 
ilecTBe, B KOHWe KOHUWOB HavieTAT Ha aAgpa //, normoTaTcaA HMH 
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M B30pByT Hx. [Ip s3appine agep // setnenutca aueprua u 
BbIIeTAT HEHTPOHbI, KOTOpble B30pByT sgpa ///, ut. a. Uncao 
B3PbIBaIOLHXCA AeEp WH CBOOOMHDIX HeHTPOHOB-<B3PbIBaTeveli» 
OymeT Bcé Oonbiue H Goble Bo3spactatb. Tolinér peakuna, 
HOCHUaA Ha3BaHHe Yyennoud peakuuu. PazoBhétca wuenHan 
peakUHA OYeHb OBICTPO, Tak Kak HeliTPOHbI, BbIJIeTaloUlHe U3 
ANEP, HMCIOT CKOPOCTH, PaBHble eCATKAM TbICAY KHJIOMeTPOB 
B CeKyHJy. 





Puc. 45. Passutue «uenuoli peaKUHH» B KycKe ypana“eo 


AocTaTOuHOrTO =pa3Mepa nocne mepBoro *e  B3DLIBAa 
B TOUKe | 


KoneuHo, Mpu s06bIxX yCMOBHAX YacTb HeliTpoHoB 6yzeT 
BbIeTaTb H3 ypaHOBOrO lapa H TepxTpCH. Stu noTepy Hafo- 
yuecTb, YTOObI OlpeLeIMTb HAHMEHbIIKE Pa3Mepbl Lapa, B KO-| 
TOPOM y2Ke MOMKeT NPOH3OHTH WenHaa peakunsa. Pacuér noka- 
3bIBaeT, UTO KKPHTHYCCKHH pasMep» Wlapa H3 ypaHa’s’, ue OK- 


Py*KeHHOrO APyrHM BelUeCTBOM («rovloro»), cocTaBlAeT’ 
17 CaHTHMeTpoB (QHaMeTp wWapa). B Menbuiem ape uennaa 
peakUHA He MPOH30H2eT. SHad CKOPOCTb HefTPOHOB, MOKHO: 
NOACUHTaTh BPeMA, 34 KOTOPOe 39Ta peakluA Npousonszer. Ja: 
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apa QHaMetTpoM B 17 CaHTHMeTPOB STO BPeMA COCTaBIAeT 
NMpHMepHO Be MHJNWIHOHHbIe JOH CeKYHAbl. ITO o3Ha4uaeT, 
YTO SHeCPrHA BbIZeHeTCA B BHC FHFaHTCKOrO B3PbIBA. 

Ilap, cheanHblli 13 AepHoro roproyero, H ABAAeTCA 3a- 
PANOM aTOMHOH OomMObl. Koneuno, mp e€ B3pbiBe eJIITCH 
Jasileko He Bee spa. Ho npu jeneruu flake OHOFO KHJIO- 
rpaMMa Aephoro roployero BbIAeAeCTCA CTOJIbKO Ke 3HEep- 
rHH, CKOIbKO AatoT 20 OOO ToHH JIyyluero B3PbIBYaTOTO Bele- 
cTBA. 

KoummuecTBo HeEOOXOAHMOrO JIA B3pbIBa roprloyero onpere- 
naaerca (opmolt 3apaya. Jlerko coo6pa3uTb, YTO ecH ypaH 239 
H3rOTOBHTb B BHAe JIMCTa, TO Fake Mp O4eHb 60.1bHIOM 
Bece JIMCTa B3PbIBa He MPOH3OHAeT, TAK KaK Y JIHCTa OUeHb 
OobWaA MOBEPXHOCTb, Yepe3 KOTOPYIO HW OYAYT BbIIeTaTb 06- 


Puc. 46. B TOHKOM wJHcTe ypaita “99 mo6oro Bpeca UenHand peakWHA He 
pa3oBbeTcA 


pa3yloisveca HelirpoHbl (puc. 46). LienHaa peakuua He 
pa3o0pbétcs. B Wlape HYXHOrO pa3MePa IicpBbIH %Ke CAMOTIPO- 
H3BOJIbHbIH B3PbIB OAHOFO H3 Hep (a TaKHe CaMOIIPOH3BOUIb- 
HbI€ B3PbIBbI B GOJIBIIOM KyCKe AepHoro roplovero MpOHCxo- 
AAT Bcé BpeMa) pHBeserT K OYPHOH UWenHow peakWHH — 
B3PbIBY. 

KpurnyeckHe pa3Mepbl Wiapa MOXKHO YMeHbUIHTb, eCJIH 
OKPY2KHTb erO OOOMOUKOH H3 BeULeCTBa, KOTOPOe OTParkaJo 
Obl YACTb BbIeTAIOWLHX H3 Wapa HeHTpOHOB OOpaTHo. Xopo- 
INHM OTPaKaTeJeM, «3CPKaJIOM», JWIH HCHTPOHOB ABJISeTCA 
OepHJHH. 

Aas toro uTo6bl 3apsk He B30PBaJICH paHbllle BNeMeHH 
(a OH B30pBETCA Cpa3y, Kak TOJIbKO OyHeT MOCTHIHYT KPHTH- 
yeCKHH pa3mMep), ero pa3feA1I0T Ha Be MOJIOBHHKH, pac- 
NOAOMKEHHbIE Ha JLOCTAaTOYHOM paccTOAHHH pyr OT Apyra. 
B3pblB MpOH30HAeET NpH COeAHHEHHH MOMOBHHOK. JlenaTb 3TO 
HYKHO OYeHb ObICTPO, YTOObI IPH CO/JIMAKCHHH MOVIOBHHOK, elle 
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lO UX COCAHHEHHA, He MPOH3OLIE C1aObIN B3PbIB, NOTOMY 4TO 
KaK TOJIbKO ropiouee pa3JIeTHTCA BO BCe CTOPOHBI, WelmHaa pe- 
aka Npekpatutca. [lostomy HYXHO OAHOM NOJIOBHHKOH BBI- 
CTpeIMTb B Apyryto. IipH wx CMbIKaHHH MrHOBeHHO pa3BHBaeT- 
ca OypHan WelHad peakUHA — MPOHCXOQUT ATOMHbIA B3PbIB. 

CxematTuyeckoe H306paxKeHHe aTOMHOH OoMObI NpHBezeHO 
Ha puce. 47, 

AToMHbIe 60M6bI He MOryT ObITb HH OYeCHb MaJICHbDKHMH, 
HH o¥eHb 6obDWHMH. MasleHbKHH KycOoueK aTOMHOPoO ropioue- 
ro He B30pBeTcA H3-3a TOTO, UTO HeH- 
TpOHb] OYyAYT «IpOCKaKUBaTb» 
CKBO3b Hero, He BbIZbIBAaA We/IeHHA 
sajlep — lWemHan peakunsl He MOHAET. 
C apyroH cTopoubl, Kaka MOvI0- 
BHHKa aTOMHOH OoMObI He OJIKHA 


OCTHraTh KPHTHYeCKOrO pa3zMepa, 





. 3ap20 
vHade OHa B3OpPBeTCH Cama No ce6e, (oderyH0z0 
He JOXKHAAACb CMbIKAaHHA CO BTOpOH BB 


MOJIOBHHKOH. 

Kakoso jelictsve aTOMHOH O0M- 
6p? TIpu s3ppipe aTOMHOH OomObI 
o6pa3yeTcA MOULHaA B3PbIBHaA BOJI- 
Ha, KOTOPan MpOH3BOAMT pa3pylie- 
HHA KaK CHJIbHbIM, HO OYCHb KOPOT- 
KHH yparaH. Temmepatypa B o6.1a- 
CTH B3PbIBa O4eHb BbICOKA, MOCTH- 
raeT, BEPOATHO, MHJIHOHOB rpady- 
cos. Bo3HHKaeT OFHeHHbI Wap, HC: 
MyCKaloulHh OFpOMHbIH NMOTOK CBeTO- 
BbIX H TeMMOBbIX TyyeH. OTH JIY4H 
MOryT TIpOH3BeCTH OXKOrH H NOd- 
*KeUb FOplOuHe MaTepHavIbl Ha OOVIb- 
IOM paccCTOAHHH. 









, 
ao ee # 
oe 


paHoebiu 
3apsad 


O6on04Ka 
Gomoob! 


Puc. 47. Cxema aToMHOoH 
6omMO6bl 


OnHako He CleyeT AYMaTb, 4TO 
KOJIHYECTBO SHEPrv, BbIAeIAeCMOH MPH B3pbIBe, BeNHKO B 
«KOCMHYCCKHX» MACIITA6aXx: YTOObI paCTONHTb OAMH kyOu4e- 
CKHii KHOMeTP JIbAa, MoTpe6osallacb Obl He OMHa COTHA 
ATOMHbIX 60M6O. 

MuoKecTBo HeEHTPOHOB, BO3HHKAIOIIKX NPH B3PbIBe aTOM- 
Holi 6OM6bI, NOrsolulaeTcA ADpaMH OKpyXaloulero BeLLecTBa. 
Hukakne LaJbHeliiiive B3pbIBbI HEBO3MOXKHbI: 3eMHaA KOpa 
COCTOHT B OCHOBHOM H3 JI€rKHX ATOMOB, KaK H BCe OKDPy- 
sKalollue Hac BelllecTBa (BOAOPOA, JIMTHH, HAaTPHH, KHCJIOPON, 
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a30T H Apyrne). A érkne agpa, norsomlas HeliTpoubl, He cno- 
COOHbI pacillenstpca. UTo ake c HHMH MpoM3olimér? Mol yxe 
3HaeM, 4TO eCJIH ALPO mpHoOperer n36bITOK HelTPOHOB, TO B 
HEM IIPOHCXOAMT MpeBpallleHve HeliTpoHOB B MpoToHH. [o- 
PORK AaeMble MPH 3TOM JIEKTPOHbI H HEHTPHHO BbIeTaIoT H3 
aflpa — NpoHcxoAuT OeTa-pacnag HW raMMa-H3vlydeHnne, 

CieHOBaTeCJIbHO, MOCJ1e B3PbIBA ATOMHOI GOMObI B MecTe 
e€ B3pblBa BO3SHHKHET HCKYCCTBeEHHaA paHOaKTHBHOCTD. 
K cuacrbio, Nepuod novlypacnana mérknx agep, Kak npaBuso, 
H€BCJIHK: CHJIbHaH PaLHOaKTHBHOCTb YAePKHTCA VJIMLWIb He- 
CKOJIbKO H€JeVIb. 

ATOMHast! GoM6a MOxKeT NpoOHN3BeCTH GOVIbILNHe pa3pyuie- 
HHA, NOPYOHTb TbICHYM Ye/IOBCK B ryCTOHaCeéHHbIX ropomaXx. 
ITO — BapBapcKOe opyxKHe MaccoBoro NopaxkeHusn vonell. 
Bort noveMy MHpoBaa OOlleCTBeHHOCTb ‘HacToliuHBo TpebyeT 
3aNpeUl@HHA ATOMHOH OOMObI HW APYyrHX CpeACTB MaccoBoro 
nopaaenua. Coperckuli Co1o3, pewiHTebHO HM MOCIeLOBaTelIb- 
HO OTCTAHBAIOIMHH Weslo MHpa, TpebyeT 3anpeuleHHA aTOMHOrO 
OpyxKuA. OANaKO Tepe HUOM BO3MO>KHBIX MPOBOKaLMi 
BOCHHBIX aBaHTIOp Cosetcknit Colo3 He6e3s0pyxKeH — OH pac- 
MO.TaraeT 3THM MOIWHbIM OpyKuhem. B pyKax cospercKoro Ha- 
poa aTOMHOe OpyKHe — HaM@KHaA 3alLHTa MuHpa. 

CopeTcKHii Hapog, crposWmutt KOMMYHH3M, OcO6eHHO 3a- 
HITEPeCOBaH B ACNOJIb30BaHHH ATOMHO! 9HEPrHy AVIA MHDHBIX 
level. Kak 2Ke MO2XKHO HCIOMb30BaTb aTOMHYIO SHeEprHlo B 
HaPpOJHOM XO3AliCTBe? 

ATOMHDbIe B3PbIBbI MOTyT HHOrAa OKa3aTbCA MOMe3HbIMH. 
Hix MooxKNO MpHMeHATb, Hanpumep, AVIA Bbi6poca 6obwioro 
KOJHYCCTBa 3€MJIH HJIM TOPHbIX Nopog. Ilo npn6an3HTebHbIM 
MOACYCTAM, OAMH B3PbIB MOXKeT LaTb BbIOpoc B 2 MHJIVIHOHA 
KyOometpos rpyura. IIpu o6prnom cnoco6e pa6ort cTouMocTh 
MX MocTurHeT 16 MHWINOHOB py6sleli. OqHaKO aTOMHbIe B3DbI- 
BbI MOryYT HM€Tb, KOHE4HO, OYCHb OFPpaHHYeHHOe MpHMeHeHuHe. 
Topa3q0 BaxKHee BO3MOXKHOCTh MOJyaTp SHeEprHio Henpe- 
PbIBHO, C TpeOyemoli cKopocTpio. K cnoco6am nocteneHxoro, 
peryIHPyeMOro BbIAeeHHA ATOMHOH SHeprHH MbI H Mepeil- 
eM. 


7. Ypanospii KoTén 


EcIH B39Tb KYCOK MIpHpOAHOro MeTasIa ypaHa 1060! Be- 
JIMYHHbI, ATOMHAA SHEPrHA BbIReATDCA He GygeT. Tlourn sce 
BOSHUKAIOLUHe B HEM HEHTPOHbI OyAyT NoroulaTbca HeEB3pbIB- 
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daTbIM ypaHom 3, Kpome o6ptuHoro, MefeHHOrO avbipa- 


pacniala W «peAKHX»> OMHHOYHbIX LeeHHH, HAYerO B HEM MIpo- 
HCXOMHTb He 6yneT. Kak xe CheaTb, TAK, YTOObI BOSHUKMA 
lentHan peakuHn? Kak 3aCTaBHTb He€HTPOHbI B JOCTaTONHOM 
KOJIHYeCTBe MOrOlulaTbCA HMECIOLUHMHCA B ypaHe B3pbIBYa- 
TLIMH ALPAMH? ITO MOKHO Cfle/laTb, BOCMO/b3O0BaBIUHCb TEM, 
UTO MeQVIeHHbIe HeHTpOHbI (Cc 9HeEprHeH, MEHbIMeH MATH 9J1CK- 
TPOH-BOJIbT) MormoulaioTca ypaHoM’g, IMIOxo, B TO BpeM# 


KaK B3pbIBYaTbIe spa ypaHa’5, NorsoulaioT HeHTPOHbt 


(B3pbIBaACb MPH 3TOM) TeM JIy4le, YeM MeHbIe HX CKOPOCTb. 
3HauHT, HelTpOHbI, BblleTalollMe C OOMbIIHMH CKOPOCTAMH 
pH CAMOMPOH3BO/IbHOM B3PbIBe OTAebHbIX Aep, Hao 3a- 
ME/WIHTb, H MpHTOM He B ypaHe, rae OHH, He ycneB 3aMed- 
JMTbCA, NOPIOTATCA ypaHoOM’s,. Wx HyXHO 34Me€JVIMTb B Ka- 


KOM-HHOYAb BeLLeCTBe, NVIOXO MOrOWlalouleM HeHTPOHbI, a 
3aTeM yiKe «IYCTHTb» HX B ypaH. MejseHHble HeEHTPOHbI NpH- 
MepHo B 2—2,5 THICHYH pas ye NOPOWawTCA B3pPbIBda- 
TbIMH ALpaMu, HW, 3Ha4HT, WeNHaA peaKL4A NOUMET, XOTA STHX 
B3PbIBYaTbIX ALep IpHMepHo B [40 pa3 MeHbIe, YeM HEB3PbIB- 
UaTbIX. 

Bot noyemy ypaH, MpeAHa3HaueHHbIn WA NOJyYeHHA 
ATOMHOHM 3HEprHH, H3FOTOBJIAIOT He B BHAe CMVIOWHOrO KyCkKa, 
a B BUfe KYOHKOB H OpycKoB pa3MepaMH B 4—0 CaHTHMeTPOB 
WH JJIMHHBIX crepKHeH. Mexay 3THMH KYCKaMH ypaHa T0- 
MelLaeTCA BeLLeECTBO, KOTOPOe MIOXO NoOriowlaeT HeHTPOHHI, 
HO ObICTPO OTHMMaeT UX 9HEprHio — «3aMedIAeT». B kauect- 
Be «3aMeAIHTeIA» MpHrowhHa «TAKeNaA BOA», MO.ICKYVJIbi 
KOTOpOH cosep>KaT BMeCTO OG6BINHOFO: BOMOPONa «TAXKEJIbIN» 
BOMOpoA — Bogopon;. Txkéan Bofa NorioulaeT HeATPOHb! 
mpuMepHo B 200 pa3 MeHblile, 4em OObluHan Boa. Mcnoub- 
3yeTCA TakxKe OepHJIHH, yruiepow B BHAe O4eHb YHCTOrO rpa- 
dbuta (mpHMecelt He Gombe yem 0,1 %). [pu yBeH4eHHH co- 


[lepoKaHHA «ropwo4ero» — ypaHa* >, B HeCKOJIbKO pa3 MOXKHO 


HCMOJIb3OBaTb B KAYeCTBE 3AMECAVIHTCIA H 3AMETHO MOPOUlato- 
ULylO HeHTPOHb!I OObIUHY!O BOLY. 

Ha puc. 48 mpuBeeHa CXeMa YCTaHOBKH, B KOTOPOH Mpo- 
HCXOAHT UenHad peakllWA Ha MeAJIeHHDIX HeHTpoHax. TaKkasa 
yCTaHOBKa HOCHT Ha3BaHHe «ypaHOBOrO KOTMa», HIM «Adep- 
HOrO peakTopa». 

TIpocequM 3a OLHHM HeHTpOHOM, BbIVIeTeBLIMM H3 TOUKH 
A npu p3pprBe sapa. Ilyrb sToro HelitpoHa oOTMeyeH Ha 
pac. 48 2HpHOH somMaHoH muHHen /. BpineTeB u3 HCNapHB- 
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mero erO AMpa-OCKO.1Ka, HEHTPON MOUTH TOTHac MonasaeT B 
rpadur. Cramkupascb C AApamMu rpaduta, HelTpou np Kax- 
JOM TOWU4Ke OTMaeT YacTbh CBOeH 39HeEprHH. B KOHUe KOHIOB 
OH MpHoOpertaeT 3HEPrHld, OTBEYAIOULyIO TeMMepatype rpadu- 
Ta, B KOTOPOM OH HaxOXHTCA. OTa 3Heprua pH sUOObIX BO3- 
MOXKHBIX B PeaJIbHOl yCTaHOBKe TeMMepaTypax BCerga MeHb- 
ie 0,1 3.1cKTPpOH-BOobTa. Takoii «TenOBOliy HeEHTPOH, mMomas, 
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Puc. 48. Ypanospilt KoTén (saepunili peaxrop) 






HaKOHell, B ORHH H3 CTepoxKHeH ypalla, HMeeT Oovlble BCero 
INaHCOB MOMIOTHTbCA ypaHoM’s.. Ecsau 3To Tak 4 mponsoii- 
met (a 3TO HMCHHO H MPOHCXOAUT C HefiTPOHOM, 3a KOTOPbIM 
MbIl B3AJIHCb CJIeqHTb), TO AApo 5, morsoTuBulee HelTpOH, 
B30ppérca. Ipu arom orgaérca OoNbUIaA SHeEprHus, pa3JeTa- 
fOTCH MePeCbINLEHHble HEHTPOHAMH OCKOJIKH, HBa—TPH HeHTpo- 
Ha MCNapAIOTCH H3 HHX. OHH HAYT Ha CMCHY CyeaBleMy 
cpoé eO HeHTpoOHy — OTMpaBJIAIOTCA B NYTb MO peak- 
TOpy. 

[locmorpum TeNepb, YTO MPOH3OHACT B 3TO Bpemal C HeHT- 
ponamu // uw /f/, BblweTeBLIHMH BMeCTe ¢ HeliTpoHoM / u3 
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rouxu A mpu B3ppipe agpa. Helirpon // (myTb ero oTMeuCH 
wOMaHow nomyxupHOH aMHHMeH), NoOsyxKTaB MO peakTopy, 
BbIvleTeI H3 Hero. 9TO Hen36e2KHaa NoTeps. E€é HyKHO YUHTHI- 
BaTb IpH pacuéte peaktopa. Hakouell, HeHTpOH [II (rouKas 
jOMavad JMHMA) Mormouaerca ypaHoM’s, B To¥Ke DB. ITO 


MoxKeT TpoH30%TH No pasHbIM mpwunHaM. Bo-nepBbix, MOrio- 
THTbCA TAK MOKET OUCH OBICTPbIli HeHTPOH, He ycneBLUHi e1le 
3amMequTpea. Torga apo ypana’ss, «nofimaBulee> TaKOi Obi- 
CTpbIii HeliTpOH, B3OPBETCA, OTAaB SHEpMulo WH «HCMAapHB» He- 
CKO/IbKO HelimpoHos. Ho Taknx culyyaeB OyZeT MavlO, H MBI, He 
Mes B BUHAY TOUHOTO pacuéta paOoTbl peakTopa, TaKOH BO3- 
MOXKHOCTbIO MOXKeM MpeHeOperb. Bo-BTOpbix, HeEHTPOH MOXKET 
NOrJOTHTbCA YpaHOM’3s BO BpeMA 3aMeIWICHHA, KOFAa CKO- 


poctb ero emlé cpaBHuTeIbHO BesHKa. Hakouell, HeHTPOH 
MOKeT 3aMeMJIHTbCA MO TeMNOBOH CKOPOCTH H MpOMO/KAaTb 
«O6yKLaTb» mo peaxtopy. Ho Ha ero MyTH MOXeT HE OKa- 
3ATbCA B3PbIBYaTbIX ALep H OH, HaKOHEll, MOFIOTHTCA He- 
B3PLIBYaTEIM ypaHoM 23s . Ha mepsplit Bsriad 9TOT HeHTPOH 


Tome NOTepAH — OH He BbI3BaJl B3pbIBa Apa. Ha camMomM gevre 
HeHTPOH Cea OYeHb HYKHOe Mevio. 


Uro mpowcxoguT c ypaHoM’s, mocuJle MorvlolleHHsA HeHT- 


poHa, 3HepruaA KOTOpOro HefocTaTouHa AIA ero pacilleruie- 
HHA? Bot 4YTO NpOHCXxOsHT: 


ypan23 + neftpons —> ypan’s;. 


Ypan’3) mepecbiliieH HeHTPOHaMH. B nosmyunBiiemca agape 
MIpOHCXOAHT MpeBpallleHHe ByXx HeHTPOHOB B Ba Mpo- 
Toua. B pesyibTaTe mosyyaloTca HOBbIe TAKEMbIe METAJLVIBI, 
He CYUlecTByIOlHe B MpHPOMHbIX YCJIOBMAX HM H3POTOB- 
jineMble HCKYCCTBEHHO, pyKaMH YeslOBeKia, NepBbie Ba 
TAK@JIbIX MeTaJlia — HeNTYHHH WU IMIYTOHHH, — OnNoJ- 
HalolMe Ta6unuy Mengerteepa 3a e€ ecTeCTBeHHOH rpa- 
HHUeH — TAH2KeIbIM MeTaJWIOM ypaHOM. BoT kak HAT 3TH 
npeppallleHHaA. 

Ypan%38 ucnbiTbipaer GOetTa-pacnag (nmpeBpallaeT OAH 
HeliTpOH B MpOTOH) c NepHOAOM Nosypaciaaa, paBHbIM 23 MH- 
HYTaM: | | 

| 23 MHHYTLI 


39 
ypan’5, —> HenTyHHA’ 9, + gleKTpoH_; + HeATPHHOy. 
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Ho u HentyHui?3? HegosmroBeyenH. C nepHoyom mosypac- 
Mana 2,3 cyTOK MpOHCXOAUT ele OAMH OeTa-pacnaz: 
| 2,3 CYTOK 

HenTyHHA os — NyYTOHUA’ 4, gi 91eKTPOH_} + HelTpHHo,. 


— Ycrofiunsbim mo OTHOWeHHIO K 6eTa-pacnay, TO ecTb 06- 
NaaloulHM <[PpaBHJIbHbIM> COOTHOLIeHHeM Me?K/y YHCJIOM 
ipOTOHOB H HeliTpOHOB, ABAeTCA HeNTyHHii °3, , KOTOpbIH HC- 


MbITbDIBAeT HCH3O0@XKHbIN WIA TAKEIbIX AMep adlbtpa-pacnay c 
NepHOAOM Mowypacnaga 2,25 MHWINOHAa JeT. 


Tl1yTouun’3) TakxKe HMeeT «MpaBHJIbHOe» COOTHOLMeHHEe 


Me)K Ly YHCJIOM TIPOTOHOB H HeHTpOHOB B Ape — MabHeliWux 
Npeppaulenuli yacTum He mpoucxognt. Tlayrouni7s}  ampcpa- 
pafHOaKTHBeH, C NepHowom nowypacnaga 24110 met. Dror 
MeTaJlJI — NpeKpacnoe sAZepHoe ropioyee, SHEPrHA AKTHBALLHA 
erO Apa MeHbllle, eM Ta 9HeprHA, KOTOPy!O BbIZeTAeT M0- 


rlOUlaeMblii POM HelTPOH. Taytonnii 39 OTMaeT TIpH 


B3PbIBe IIPHMePHO Takylo Ke 9HEPrHlo, KaK ypaH>, ero Oc- 


KOJIKH TaK K€ <HCMapAOT» HECKOJIbKO HCHTPOHOB, B CpejHeM 
lo 3 HeHTpOHa Ha paciuenuBiueeca ALpo. 

SHaUHT, HeHTPOH, BbIIeTeBLIMA H3 TOUKH A MOA HOMepOoM 
Il, cnean B Touxe B oveHb Mome3sHOe We10: OH MpeBpaTHs 


HepactileliAlouleeca Apo ypaHa’ss B aepHoe ropioyee — 


MTYTOHHH 722. 


SHa4yHT, B ypaHOBOM KOTyle roplouee He TOMbKO BbITOpaeT 
B pe3yJIbTaTe WemHOH peak, HO H BHOBb OOpa3yetca. BynerT 
JIM 3Ta NPHOblIb ropiouero BOSMELLATh PaCXOM ypaHa 7o3, 3a- 


BHCHT OT KOHCTPYKUHH KoTvIa!, 

OOpa3ylollnecaA B KOTJe MpOAYKTbI AeIeHHA — Apa cpea- 
Hero BeCa He TOJIbKO O4eHb pasMoakTuBHbl. McnpiTeiBan par 
GeTa-pacnaoB, OHH MpeBpalllaloTcA HHOra B H3OTOMbI, OYeHb 
KaMHO MOroulaouwe HeliTpOoubl. ITO MpHBOAHT K O6aBo4u- 
HOMY, OUCHb 3AMETHOMY MOPIOLWeHH1O, KOTOpOe HHOrAa MOKET 
HCNOPTHTb paOoTy peakTopa, KaK FOBOPAT, <OTPaBHTb» ero. 

Oco6eHHO ONaCHbIMH «AaMH»> JIA PeakTOPa OKA3bIBAaIOT- 
ca OOpa3yioulveca B HEM camMapHit'?, noromatoului Heii- 


TpOHb! B 10 MHJIIHOHOB pa3 CHJIbHee rpatcbuTa, H KCeHOH'?9, 


2 23 
1 Jlio6onpitn0, 4To ma1yToHHA awe HACHLITaB aJlbia-pacnagz, 
OcTaeTCA ropiouuM: 


234 
nJIyTOHHH eee ypaH “op + renuits. 
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MOPVIOULaIOWHA HeEHTpOHb! MpHMepHO B MHJWIHAaApA pa3 CHJIb- 
Hee, 4eM rpauT. OTH MpHMepbl NOKAaSbIBaIOT, YTO eCJIM KO- 
TéJl aKe «MPOH3BOANTEJIbHbIN», TO CCTb CCH B HEM OOpa- 
3yeTCA roproyero§ (nmuiyToHuA) Oombule, 4eM BbITOpaeT, BCE 
DaBHO CTePKHA HaO MepHOAHYeCKH BbIHHMATb H Mepepaba- 
TLIBaTb. 


Tlepepa6oTka mpou3BoaqHTca xHMuYecKH. V3 BenlecTBa 
BbIAeIAIOTCA BCe O6pa30BaBlunecA H30TONBI. ByAyyn HeHy2K- 
HbIMH VIA pa6oTbl peakTopa, OHH MpescTaBAloT cobon 6o0.1b- 
UIy!O WeHHOCTb, TaK KaK paQWOaKTHBHbI. OO wcnob30BaHHH 
TaKHX PaHOAaKTHBHbIX H30TOMOB MbI yKe paccKa3biBa/in (Me- 
TO. <MeYCHbIX® ATOMOB). a 


Shecb Ke BHIACHAeCTCA OHO UPeHMYUIeCTBO MIYTOHHA M0 
CPpaBHeHH!IO C YpaHOM’so — OH XHMMYECKH OTJHYaeTCH OT 


ypaHa H eFO MOXKHO BbIZeATb ropa3qo Mpole, YeM OTAEJIATb 
ypaH7s> or ypana’3s. WckyccTBeHHoe sfepHoe ropioyee 


IWIYTOHHH OKa3bIBaeTCA, TAKHM OOPa30M, HaHWJIYYLWIHM MaTe- 
DHaJIOM QWJIA H3FOTOBJICHHA ATOMHbIX 6OMO. — 

Tlotepa HeHTPOHOB, BblJleTalOLMX HW3 peakTOpa, MPHBOAHT 
K TOMY, YTO MaJICHbKHH peakTop He CMOKeT paboTaTh, Kak 
He MOKeT B30pBaTbCA MaJleHbKad 6omM6a. B MaseHbKOM pe- 
akTOpe MoTepA HeHTPOHOB OyeT MpeBblllaTb HX NpHObWIb, Hu 
peakTop moracHeT. B 3aBHCHMOCTH OT pa3MepoB CTep2xKHeH, 
paccTOAHHA Me@XKLy HHMH, COPpTa 3aMeIMTeJIA pasMepbl peak- 
TOpa MOryT Me€HATLCA OYeHb CHIbHO. Bo BcHKOM Cyly4ae peak- 
TOP, B KOTOPOM MOKeT NMOAMepKHBATbCA WenHad peaking, 
JOJIKEH BECHTb MHOFO TOHH. Tak, pH rpaduTOBOM 3aMeJVIH- 
TeJle HAHMeHbIMHE BO3MOMKHbIE Pa3sMepb! DJIA PeaKTOPOB pa3- 
JIMUHOK POPMbI NOKasaHbi Ha pHc. 49 (cTp. 125). 


KoueuHo, Ha CaMOM Jevle pa3Mepbl «rovioro», He OKPyKéH- 
HOrO CTeHaMH PeaKkTOPa OJPKHbI ObIVIH ObITb ellé GONbIUIe: 
peakTOp AOJIKeH O6laqaTb «3amacoM» Ha CJlydaH BO3MOxXK- 
Horo H36bITOUHOFO NMOFIOWeHHA HEHTPOHOB MpOAyKTaMu Je- 
JeHHA. Ognako noTepH HeHTPOHOB MOKHO H_ HeCKOJIbKO 
YMeHbUIHTb. JId STOFO HYXKHO OKPYXKUHTb peakTOP OTPaxKa- 
TeJIeEM HEHTPOHOB, KOTOPbIH BO3BpPalllad Obl YaCTb y/leTAaOWIHX 
HeEHTPOHOB OOpaTHO. Oxka3bIBaeTCA, YTO Mp 3TOM pa3Mepbi 
peakTopa BMeCTe C OTpaKaTeJIeM MOFyT CTaTb MeHbIIe, ¥eM 
pa3Mepbi «rovioro» mpeakTopa. Pa3mepbl peakTopa MOXKHO 
TaK)Ke YMeCHbIIHTb, YBEJIMUHBaA B HEM COfepKaHve ropouero. 
BmecTo MpxHpoAHoro ypaHa Cc comep»XxaHHem roproyero 0,7% 
MOKHO IIPHMeHATS OOOrauleHHbI ypaH, coxepKamn 10% 
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35 ) ss 
ypana “g). Tem He Meliee Bec yCTaHOBKH ocTaéTca 6OIbIIUuM — 


MHOro TOHH. 

Korda pa3Mepbl peakTopa JOCTaTOUHbI, TO B Hem nolzeT 
WenHad peaKUMA, KOTOpaA OyeT NpoTeKaTb C HEH3MeHHOH 
CKOPOCTbH, eCJIH yYObIJIb HEHTPOHOB OyaeT B TOUHOCTH BO3Me- 
UjaTbcA HX NpHObitpio. Bor npHMepublii ympoulenublii 6anaHc 
HEHTPOHOB B peaKkTope. 


§ pesynemame denenun ndep 6 peaxmope obpasyemca 
100 nedmponob 


25 Boinemarnm u3 peaxmopa 


25 noznowaromcn ypaxom 438, daban 


nnymoxul 339 

10 noznoularomen samednume sen, 
npumecimu uv m.é. 

40 nozenowaromeran b3poibyamomu 
ndpamu u apubodam « oméave 
HOBbIX 


100 sedmpoued sia 


um.@. 


Tlorepa HeHTPOHOB KaK pa3 BO3MeLaeTCA UX MpPHObIIDIO, 
lenHanA peaKUAA NpomoKaeTca, He 3aTyXan. OHako B MIpH- 
BeE€HHOM TpHMepe oOpa30BaHHe MIYTOHHA JIMWb YaCTHUHO 
BO3MellaeT yOblIb roproyero: Ha 40 B3pbIBaloulHxca sep 
o6pa3yeTca 25 HOBBIX. 

YpaBsieHHe peakKTOPOM — H3MeHeHHe ero MOULHOCTH — 
MOKHO IIPOH3BOAMTb pasHbIMH cnoco6amu. Moxuo, nanpu- 
Mep, BbIBHraTb H3 Hero WIM BABHTaTh O6paTHO 4YacTb ypa- 
HOBBIX cTepsKHeH. Uae ykKa3biBalorTr Ha Apyrol cmoco6. 
B peakTOp MOXHO BJBHraTb CTEPKHH H3 BEMLECTBA, XOPOLIO 
MOromlaoulero HeHTPOHbI (cM. pHc. 48). Tak, Hampumep, 
MOKHO HCIOJIb3OBaTb CTePKHH H3 SOOPKCTOH cTaM WIH Kal- 
Mus. Kamut NorviolulaeT HEHTPOHbI MpHMepHO B 4 MHJWIHOHA 
pa3 CHJIbHee, YeM TADKEeaA BOAa, HX B 800 THICAY pa3 CHJIbHee 
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rpaduta. Ecau HyHO MOJY4HTb MeHbITy!O MOULHOCTb, BBOAAT 
cTepoKeHb B KOTéN Morsty62Ke: OH NOPIOTHT 6oubIue HeEHTpPo- 
HOB, H CKOpOCTb JleeHHA yMeHbUIMTCA. UTOOb! NOYUATb 60JIb- 
LilyIO MOWLHOCTb, CTepxXKeHb BbIABHTAaloT o6patuHo. 


———— 
Sr 


mi 
i 
| it Ky 
" 


SacBee 





hy 
| 5,44 n_ 


Obrem 130.4% O6vem 148 mF Oevem 161 45 


Puc. 49. Kputaueckve (HaHMeHbILIHE BO3MOMKHbIe) Pa3Mepbl peak- 
TOpOB Ha rpadutTe H MpHpOZHOM ypaHe pasH4uHok opMbl 


O6plMHO peakTOp cHaOxKaeTCA HECKOJIBKHMH KaJMHeBbIMH 
CTep:KHAMH, CNOCOOHBIMK ObICTpo OOopBaTb WelHy!O peakIHlo 
pH MOrpyKeHHH B peakTOP. ITO, KOHEUHO, He O3HauaeT, ITO 
Tak Ke H€MeJVIeHHO MpeKpaTuTca UM BbIJeeHHe aHeprHun. Besb 
apa cpequero Beca, OOpa30BaBlllHecA B Pe3yJIbTATe B3PbIBOB 
AJepHOrO Toprouero, OYeHb PaMHOaKTHBHEI HW NPOMOJKAlOT 
pawMOaKkTHBHBIt pacag. SHayHT, HM BbIAeTeHHe SHEPrHH MPO- 
jlouuKaeTca elllé HeKOTOpoe BpeMA MoCJe NpekpalleHHA LWell- 
HOW peaKUHH. 

Kak 6bICTpO YBeJIMYHBaeTCA MOLLHOCTh PpeakTOpa MOcJe 
Toro, KaK KaJ/MHeBble CTep2KHH BbIABUHYTHI? Ja Toro yTOOBI 
peakTOp YBeJIHYHBaJI CBOIO MOUIHOCTb, YHCJIO BOSHAKAIOUINX 
pH JeeHHH HeHTpOHOB AOJKHO MpeBbIllaTb HCO MOFIO- 
AeMBIX H TEDAIOWIMXCH. STO MpeBbIeHHe MOJLKHO ObITb 
OYeHb HeOOJIbLIMM. | 

Ilycth, Hampumep, Ha kawkgzyro 1000 u3spacxoqoBaHHbIXx 
HeHTPOHOB B peakTOpe MOABJIAeTCA 1005 nospix. Ecuin yuectb, 
TO HelTpOH «MyTeliecTByeT» B peakTOpe AO NOrouleHHA 
OKONO ORHOH THICAYHOH CeKYHABI, TO STO 3HAYHT, ITO KaKAYIO 
TbICHUHYIO CEKYHAbI MOULHOCTh peakTopa OyAeT yBeHUHBAaTb- 
ca Ha 0,5%. Kakmylo ceKyHAy MOLJHOCTb peakTopa OyjeT 
Bo3pactaTb B 150 pas! KoneyHo, MpH TaKHX TeMMax HW pedi 
He MOMKeT ObITb O peryJIHpoBKe peakTopa. CiacaloT Jeo «3a- 
a3 blBalollve» HEHTPOHbI, TO eCTb Te, KOTOPble «HCMapHioT- 
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CA» H3 AAPa He MrHOBECHHO, B MOMCHT B3pbIBa, a 103Ke, ¢ 3a- 
Na3ibiBaHHem. UvcwIo TAaKHX HeliTPOHOB cocTaBaaerT npuMepHo 
0,75%. Onn BbIaeIAIOTCA 3a Bpems oT 0,6 no 80 cexyna noce 
B3pbIBa Agpa. 


Sana3biBanne yacru H€HTPOHOB H MIpHBOAHT K TOMY, UTO 
YBCJIHYeHHe MOUIHOCTH peakTopa Mpoucxog_uT nocreneHHo — 
Beb H3 Ka>KHOH 1000 HoBbIx HefiTpoHoB 7,5 BblMeAmOTCA He 
cpa3y. Bor noyemy pa6otoi peaxtopa MoxHO VIIpaBJATb 
(C MOMOULbIO norsoTuTenA HeHTPOHOB — KaAMHA WIM Apyro- 
ro). Korga gocruruyta nyxkuas TeMIlepaTypa peakTopa, pe- 
2KHM CFO paOoThl NOJDKeH ObITb TAKUM, YTOOLI WACO pacxo- 
AYeMbIX HeEHTPOHOB B TOUHOCTH BOCNOMHATOCh HX NpHO6bIIbI0. 
BbiBuratb crepxKHH — MOrMioTHTezH H€HTPOHOB — v3 KOTV/Ia 
HY2KHO C OCTOpoxmKHocTbiO. TIpH stom 6yneT yMeHbulataca 
4HC1O MOPOULaeMbIX HeHTPOHOB, HX «pa3MHOKeHHe» OyaeT 
MPOHCXOAHTb Bce 6bICTpee. Ec ua 1000 PpacxOYeMbIX Heit- 
TPOHOB OyzeT BeImenaTEca 1050 HOBBIX, To HapacTaHue . MOLI- 
HOCTH MOHAET C OPPOMHOM cKOpocTHIO: H3 1050 BOSHHKAalOLwHX 
HeHTpOHOB OKOvIO 10 6yzyT 3sana3abyIBaTb, a 1040 OYAYT BBbI- 
HeAATRCA HEMEMJICHHO. Karkayto TbICAYHYIO CeKyHAbI MOUL- 
HOCTb O6yeT BO3pactaTb Ha 4%! : | 


Han6o1buiaa gonycrumas CKOPOCTbh Pa3MHOMKEHHA Hell- 
TPOHOB TakoBa: Ha KaxkAyIO 1000 pacxonyempix HEHTPOHOB 
AO/KHO TOABATECH 1007.5 HoBbIXx HeCHTPOHOB, HO He 60.IbLIe. 


Bcem xopouio 3Hakoma cKa3Ka NpO KOIWeeK, 43 KOTOpOrO 
MOXKHO ObIJIO BLIHHMATb CTOJbKO JHEP, CKOJIBKO HV2KHO, — 
OH BCerqa Ob TOTOB BbILaTb J106y10 CYMMY, He HCTOULasAcb. 


B HeKOTOPOM CMBICIe aTOMUHbIIi peakTOp MOxomwK Ha Takoli 
KOWeéK. OH MOXKET, HE3HaYHTeJIbHO MeHaA CBOIO TemMnepa- 
TYPY, OTHABaTb CTOJIbBKO SHEPFHH, CKOJIbKO y Hero eé oOT6u- 
paiotr. OObscHaeTCA 3TO YyAMBHTeNbHOe cCBOfIcTBO o4eHDb 
IIpOCcTo. | 

Ilycrb, HanpHMep, peakrop otaaér B cekyHay 10 xKuuo- 
BaTT-YacoB 9HeprHH. OH oTmaétT e€, Kak H BCAKOe Harpetoe 
TE10, C NOTOKOM OTBOAMMOYO OT Hero Tera. YBeHYHM OTBO 
Tenia. PeakTop, Ka3aq0cb 6bI, MOJKeH HavaTb OCTHIBATE iM 
B KOHUC KOHUOB MoracuyTb. Her! IIpu ocripanuu peaxtopa 
HeHTPOHbl HaYHyT ABUTaTbCA McWIeHHee, a YeM MeJWI@HHee 
OHH ABWKYTCA, TEM Jlerde NOTOWAWTCA B3PbIBYATHIMH Apa- 
MH. SHAYHT, KOJIMYeECTBO B3DbIBaIOLLUXca Aep BospactTéT wu 


peakTOp HauHeT OTAaBaTb GOJbUIYIO MOUWIHOCTh — CTOJIbKO, 
CKOJIBKO OT Hero OTBOAUTCH. Ecuin, Hao6opot, 3aMeQWIuTb OT- 
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BOM SHeprHun (Tella), TO peakTOp He B30pBEeTCH, TAK KaK IPH 
NOBbILIGHHH TeMMepaTypPbl YMeHbIHTCH 3aXBaT HeHTPOHOB 
B3PbIBUaTbIMH AApaMu HW OTMava 9HeEprun yMeHbUINTCA. Peak- 
TOP OyHeT OTAABaTb CTOJIbKO 9HEPFHH, CKOJIbKO OT Hero Tpe- 
GyroT! Uem He «BOVIMIeOHbIM KOWIEEK» ?! 


_ 8. ATOMHbIe aeKTPOCTaHLHH 


27 utons 1954 r. BolnéT B HCTOpHIO YesOBeuecTBa Kak 
aTa Nycka NepBOH B MUpe DICKTPOCTAHUMH, MeHCTBYIOLlel 
Ha AN€pHOM roplouemM — ypaHe. SakoHOMepHoO TO O6cTOSR- 
TeJIbCTBO, YTO BIEPBbie HCNONMb3O0BaHHe ATOMHOHM 3HEPrHH He 
AIA Wee paspylWeHHA, a WIA CO3HAaTebHOM eATe/IbHOCTH 
JOCTHrHYTO B CoBerckom .Cowse. 


Ilyck nepBof aTOMHOH 3leKTpOcTaHUHH B Halle ctpaHe— 
BaxkHoe COObITHeE B HCTOPHH YesOBeyeCcTBa, BelMKan Nobena 
COBETCKOH HayKH WM TeEXHHKH Ha CHAM MpHposEl. 


Ileppaa 93eKTPOCTaHUHA Ha AMepHOM ropioyeM HUMeeT 
NOe3Hy!O MOWHOCTb 5000 kKuJoBaTT. CoBeTcKHe yyuéHble H 
HHKeHePbl B HaCTOAee BpeMA pa6oTaloT Hal CcO3aHHeM 
ATOMHbIX 3JIEKTPOCTAaHUHH MOULHOcTbIO SO—100 rpicsy Kuvio- 
BaTT. 

CorjacHo lWectomy mATwleTHemMy mvaHy, B 1960 rogzy 06- 
Ila MOULHOCTb ATOMHbIX 2JIEKTPOCTAaHUMH B Halleli cTpaHe 
RocTHrHeT 2—2,5 MHJWJIMOHA KHJIOBaTT, UTO MpHMepHO OTBe- 
yaeT MOWLHOCTH KyOpiiesckoH wu CramMHnpagckol rugpo- 
QJIEKTPOCTAHUHH, BMeCTe B3ATbIX. ATOMHbIe 3/IeKTPOCTaHLHH, 
Tpe6yloulve, Kak MbI YBHAHM flaJIbllie, OUCHb MAJIbIX KOVJIB- 
YECTB <TONJIHBA>, OY AYT CTPOHTHCA B PahoHaXx CTPaHbl, Ge ZHbIX 
OObIUHbIMH HCTOUHHKAMH 3Hepruu (yraem, TOpdom, pekamn). 


Tlo3HaKOMHMCA Tellepb C TeM, KaK Ke MOKHO HCMOb30- 
BaTb ATOMHY!0 9HEPrHlO AWA MHPHbIX Wesel, B YacTHOCTH, JIA 
NOJYYeHHA QIeEKTPHYeCKOH ZHEPrHH. 


YpaHoBbli KOTE/, C KOTOPbIM Mbl MO3HAKOMHUHCb, OTLaeT 
SHeprHio B Bue Tema. Kak HCnONb30BaTb 3TY JHEPrHuio B 
HapO2HOM xo3aiicTBe? B mpHHuHne Tak Ke, KaK HCMOIb3yer- 
CH SHEPrHA TOPeHHA yrsia, HeTuH, ApoB. TlotoK Tena, oTsa- 
BaeMbIH PeAKTOPOM, MOXeT ObITb HCNOMb30BaH UM WIA NOwy- 
YeHHA SJIEKTPHYeCKOH 3HeprHu. B Tako ycTaHOBKe aTOMHbIii 
peakTOp — HCTOYHHK Telia — 6yneT CyKUTb. <TOMKOT»: 3a 
CUET SHEPrHH TeyleHHA Aep B HEM BbIAesIAeTCA Teno. Teno 
AOJKHO ObITh OTBERCHO OT peakTOpa H MpeBpalileHo B pabory, 
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STO CAOMKHAA TEXHHYECKAN 3aaya, KOTOPaH MOKET ObITb pe- 
WeHa, HallpHMep, CJIERYIOIUHM OOpa3om. 

CKBO3b PpeaKTOP HYKHO TpoBecTH MHOMKeCTBO TpyOoK. Ilo 
TpyOKaM TIporoHsAeTcA BeLLeCTBO, HarpeBalouleecA B peakTO- 
pe H yHocsllee H3 Hero Temvio. He Bcakoe BelecTBO NpHroAHO 


Jnexmpuyecnud 






fepeepemeit nap 










4j gene a 






flapoban 
mypbuna 








Pecynupyroulue CMepHKHu 
Kucxud vampud a 














Jnexmpo- 
eexepamop 





nap 
TennooOMennuK 
Hudxud Hampua 







INEKMpPO-~ 
MOACHUIMAbIL HACOC 


Puc, 50. YipuMepHan cxeMa 93ICKTPpOCTaHWHH Ha SL1epHOM ropioueM 


WA STOH wemtH. OObI4yHaA BOA, 3AMeETHO MOTioulaiowland HeH- 
TPOHbI, MOXKeT ObITb HCMOJIb30BaHa TOJIbKO B peakTopax c 060- 
railéHHbIM YypaHOM, T. €. ypaHOM, cogepxKalluM He 0,7% 
ypaHa “3, a B HeCKOJIbKO pa3 Sovbule. Mcnomb30BaHHe BOLDI 
NPHBOAHT K eCllé OMHOH TpyaAHocTH. Jlisa Toro uToObl BOa- 
TEIWIOHOCHTeJIb He MpeBpaTHJacb B Map, e€ HYKHO WepKaTb 
Nok O4eHb OObUIHM MaBseHHeM. Ilom TakHM Ke JaBsleHHeM 
NOJKHbI paOoTaTb H Hacocbl, FTOHAMLMe 92TY BODY UYepes 
peakTop. 

MoXHO HCNOIb30BaTb B KauecTBe TeIWIOHOCHTeIA Ta3bl, B 
TOM 4HcJle, HaMpuMep reJIMH, KOTOPHIN MpakTHUeCKH He NOToO- 
WlaeT HeHTPOHbI, HH yrviekHcIblH ra3. Ho faa peakTopoB 
6OJIbINOH MOULHOCTH La3bl BpAy JIM OyyT MPHMeHATECA — 
OHM OO1alatoT MaJION TeMJIOEMKOCTHIO: AIS OTBOAa SoubIUero 
KOJIH4eCTBa Telia Tpe6yercH [lpOrOHATb CKBO3b peakTOp 
O“€Hb MHOPO Pa3a. | 

Jia MOILHbIX peakTOPOB, OYeBHAHO, OyAeT NPHMeHATLCA 
2KWAKHH MeTajJ HaTpH. Hatpu nouru He MormoulaeT Hell- 
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TPOHOB, y Hero HeBbICoKas TeMMepatypa muaBrenusa (97,6°). 
IIpu 060 mbicIHMoH TemMMepaType peakTopa HaTpHi He 
OOpalaerca B Map HU, CeLOBaTeJIbHO, HaTPHH, B OTMMIHE OT 
BOJbI, He TpeOyeT MOBBILIEHHOTO WaBJleHHA (TeMMepaTypa KH- 
nenua HaTpua 878°). TpyaqHocTb HCMOb3OBaHHA HaTpHA o6y- 
cOBeHa ero BBICOKOH XHMHMYeCKOH akTHBHOCTHIO. JLia Toro 
YTOObI 3aCTABUTbh MKUAKHH HATPHM WHPKYyJIMpOBaTb, OObIYHBIe 
Hacocbl Henpurogupl. Ucnomp3yotca oco6ple, dieKTpoMar- 
HHTHbIe Hacocbl. Ilo pce BEPOATHOCTH HaTpHHK OyAeT WIHPOKO 
NpHMCHATbCA B WaJIbHeHWIeM B KayeCTBe OX/aqHTeA peak- 
TOPOB. 

Harpetpii B peakTope 20 BbICOKOH TeMMepaTyPpbl, TeIO- 

HOCHTe/Ib MOMaaeT B TemIOOOMeHHHK (cM. pxc. 50). B Temto- 
O6OMeHHHKe Teno Mepemaétca Bose, KOTOPaH OdpalllaeTca 
B flap. SaTem nmap meperpeBaerca. 
- BeulecrBo TenvioHocuTesia MoMBepraetca B peakTope AeH- 
CTBHIO MOULHOrO NMOTOKa HeHTPOHOB HM paAMOaKTHBHOMY H3J1y- 
yeHui0. Ilo3TOMy 3TO BeLleCTBO CaMO CTaHOBHTCA paHo- 
AKTHBHBIM, CJIEOBaATeJIbHO, MIpH OTCYTCTBHH JOJIMKHbIX MeP 
MpeHOCTOPOKHOCTH MOKeT OKAZaTbCA OMACHbIM MIA OOCAY- 
*KuBalollero MepcoHaa. Uto we KacaeTCA BOJbI, MOCTyMato- 
uleii B TeMmJIOO6MeHHHK, WH BOAAHOTO Mapa, BbIXOAAULero U3 
Hero, TO OHH yxKe He O61aqaloT paqwHOaKTHBHOCTbIO, cJe0- 
BaTeIbHO, 6Ge30NacHbl. BoAAHOM Tap BbICOKOH TemMMepaTypHl, 
nowly4alollHiica B TeMMOOOMeHHHKe, MosaéTca Ha TypOHHy — 
Teno mpesppaiiaetca B paOoty. Orpa6oTaHHbIi nmap OTBO- 
RUTCAH B KOHZeCHCOp — OXJ1aHTeJIb, B KOTOPOM Map Mmpespa- 
[laeTCA B BOY HM BOSBpPalllaeTcA B TemJIOOOMeHHHK. Typ6nHa 
COCMMHAeTCA C reHepaTOPOM, MalOll¥M 3JIEKTPHYeECKHH TOK. 
TakuM 06pa30M, aTOMHaa 2HEPrHA MpeBpalilaeTca B 3IEKTPH- 
ueckylo. Uactb Telia MOXKeT ObITb HCMOMb30BaHA IA OGorpe- 
Ba KHJIbIX MOMeLIeHHH. 

ATOMHaA DJIEKTPOCTaHUMA HMeeT MHOFO IIPeCHMYILLWeCcTB M0 
CpaBHeHHio C OOHIMHOH, pa6oraroulel Ha yre Hn TOpde. Oxa 
He 3arpA3HAeT BO3ZyXa AbIMOM H 30s10H. Pacxoy ropioyero — 
ypaHa — O4eHb HEGOVIbIIOH: MPH MOLNHOCTH 3/IeKTPOCTaHUHH 
p 100000 kumoBaTT — oKono 120 rpaMM ypaHa B CYTKH — 
MeHbile uem 11 KHmOrpaMMoB ropioyero Ha xKBapTas. Tak 
kak 1 xyOmyeckui caHTHMeTp ypaHa BecuT 18,7 rpamma, TO 
9TO cocTaBsneT Bcero 600 Ky6n4eCKHX CAaHTHMETPOB ypaHa Ha 
KBapTal. EciM peakTOp «MpOH3BOMMTEIbHbIH>, TO CCTb MpH 
pa6oTe B HéM O6pa3yeTca MJIyTOHHA He MeHbIle, ¥eM BbIFO- 
paeT, H 3aBOX Mo nepepaOoTke sAepHoro ropiovero WMeeTCH 
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Ha MECTE, TO 3afada MOCTABKH Foplouero AIA pa6orTbl CTaHILHH 
oTnaqaet: uTO 3HauHT 600 KyOnueckHX CaHTHMeTpoB B 3 Me- 
cHlla 10 cpaBHeHulo c 34000 Ky6uyuecKHx MeTpoB KaMeH- 
HOPO yIJiA Ha TOT 2Ke CpoK! 

IIpenmyuiectBa ypa- 
Ha MO CpaBHeHHO C Apy- 
rHMH COPTaMH Topioyero 





1000 000.3 2a3a BHILHbI H3 pue. 51. 
ufu Pa6ota Ha aTOMHOl 
JIEKTPOCTAHIULHH CJIOKHA. 
OHa H3 CaMbIX OCHOB- 
HbIX TPYAHOCTeH COCTOHT 
B cJleayroulem. Ypauo- 
800 m3 yenn 


2D BbIH KOT@JI BO BP@MA pa- 
unu 


6OTbI HCIyCKaeT MOLLI- 
HbIM MOTOK HeHTPOHOB H 
470 4? negmu raMMa-JlyueH, KOTOpble 

Ban OR) ryOuTenbHO © elicTBy!oT 
Ha opraHH3mM. Heo6xo- 
AHM& MOIUHaA 3aLliluTa 
AJA MOPIOWGHHA U3J1y- 
YeHHA peaKkTopa, Taxoit 

Puc. 51. Koawyectso pasauunpx  SAUHTOH CJIYKHT CJIOH 

MaT€PHAJOB, AalOlUHX OHO H TO Ke TpapHTa BOKpyr peak- 

KOJIHUeCTBO 39HEPrHH TOpa, KOTOPbIi oTpa- 
KaeT YaCTb HeHTPOHOB 
OO6paTHO B peakTop, y.lyyulad TeM cCaMbIM ero KauyecTBa. 
JTasee cieayer col 6eToHa TOMULHHOH B 2—3 MeTpa, M0- 
ryIOuUlalOulHH HeHTPOHbI raMMa-ayuH. Jia 3alluHTbl oT 
Oera-yyeH MocTaToueH cJIOM BeLeECTBa TOJIULMHOl B AOVIM 
MHJWIHMeTpa; OeTa-paHOaKTHBHble BeLLeCTBA ONACHbI TObKO 
B TOM CJIyuae, eCJIM OHH, OyAyyn ra3006pa3HbIMH, NonanalorT 
B BO3Ayx. Ha aTOMHOH cTaHUHH ocoOble NpHOopbl caenAT 3a 
KOHIeHTPalkvel PaAHOaKTHBHDIX BELLECTB B BO3/yYxe HU OOsb- 
Noe BHHMaHHe YleAeTCA BeHTHJIAILUH. 

Besa pa6ora c peakTopom, 3aMeHa H MepepaboTKa cTepx- 
HeH ypaHa, OO1aqatOUlMxX BbICOKOM pakWOaKTHBHOCTbW, JOuI- 
4AKHa HPOH3BOAHTbCA TOJIbKO C MOMOLIbIO NIpHOopos, yipaB.sa- 
CMbIX Ha paCCTOAHHH. CxeMaTHyeCKHH BH BO3MOXIIOL 
ATOMHOH S/IEKTPHYeCKOH CTaHUMH MOKa3aH Ha puxc. 52. 

Bcé cka3aHHoe 34eCcb, He FOBOPA yxKe O TPYAHOCTAX pac- 
yeTa H COOPyXeHHA CaMHX TpH6opos, noKa3blBaeT, KaKHM 
CJIOKHDIM DeJIOM ABJIACTCA NOCTPOHKa TaKOH 3JIeKTPOCTaHUHH. 
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Bca ycTaHoBKa Mo HCNOsb30BaHHIO ATOMHOH SHEP BME- 
cTe C 3aLlHTOH OT H31y4YeHHA CTOJIb TAKea, YTO MOKA He 
NpeACTaBJIAeTCH BO3MOMXKHDBIM HCMOb30BaTb aTOMHY!O 3Hep- 


Inebamopuan 
Inenmpuvecmbo Yenno waximna 
Gar sdanud dan sdanud 


Npedoxpanumesoneie 
cmepHu 










of eater 








Typ6o- Homneis 


denepamop ie 
au ‘eas 
Or ee 


SF woarca KATRARSETS AT DB. 


Honmponsnsie 
cmepanu 


- 


—Jawuménnan baeonemva 
Gan mpancnopmupobku 
s0epHoe sopioveeo 


Puc. 62. CxematuyeckHi BU BO3MOXKHOH aTOMHOH dseKTpHuecKo! 
CTaHWMH 


rHio Ha caMowétax, aBromoOmIAx u T. oF. Ji BuoKuMan 
ATOMHOM 3HeprHeli pakeTa JOJIKHa HMeTb BEC TbICAUH TOHH. 
Onuako Ha 60/IbUINX KOpaG/IAX WH NOABOAHbIX JOLKAaX, re WIA 
3AaUlHTbI OT HEHTPOHOB H raMMa-J1ydeh MOMKHO HCMOMb3OBaTb 
MOpCKy!O BOAY, B HefaéKOM OyAyUeM MOABATCH aTOMHbIe 
uBuratemu. B Copetckom Cows3e B WecToH NATHeTKe OyAeT 
NOCTPOeH MOLWLHDIM JeOKONI C ATOMHDIM JBHraTejem, cnoco6- 
Hb pa6otaTb 6e3 NONOJIHeEHHA roproyero 2—3 rosa. 

OctaHOBHMCA KOPOTKO Ha APyrHx THMaxX ALepHbIxX peak- 
TOPOB, TEXHHYCCKH OCYLWLECTBUMBIX. 

Peaktop — naposok Kotéa. B 9TOM peakTope IacTHHbl 
H3 ypaHa NorpyxKaloTca B TAKEeTyIO BOAY (mH60 OboralleH- 
Hble ypaHOBbie MIacTHHbI — B OObIdHYyIO BOAY). Bowa KunHT, 
W nosyyalollMiica Map nomaétca Ha TypOuny. Taxol peaktop 
Mpoule, YeM OMHCAaHHbIM, HO OH OOsIaqaeT MO CpaBHeHHlO C 
HHM CJI@RYIOWMMM HesocTaTKaMH. OOpas3yroulveca MexKAY 
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NwACTHHAMH peakTopa My3bipH Napa OyAyT MeHbIUe 3aMed- 
JISITb HEHTPOHbI, Yem BOsa. TlosTOMy peryJIHpOBKa peakTopa 
OKaKeTCHA, BEPOATHO, Goslee THDyYAHOH. Kpome Toro, Map, Nona- 
aioli B TypONHy, OymeT pamMOaKTHBeH, TaK Kak OH OOpa- 
3yeTCH B C4aMOM peakTope (a He B TeMIOOOMeHHHKe) H, CJe- 
HOBATeJIbHO, NOLBepraeTca OOVYeHHW. 

IpoussoquTesbHbIM peakTOp, HJIH, KaK Tellepb 4YaCTO FOBO- 
PAT, PC€AKTOP-Pa3MHOMATEJb, OTMMGAeTCA TEM, 4TO MpOH3BO- 
WUT Oo/blue roprouero, 4eM MoTpe6seT CaM B porecee pa- 
O6oTbI. ITO — peakTop Ha GObICTPbIX HeEHTPOHAaX, peaKTop 6e3 
3amMelinTeia. IIpnH60p cocrouT H3 cepfeuHukKa H3 MOUTH 
YHCTOFO ypaHa*s WIM MyToHHA2?, oKpyXGHHOrO TOJICTHIM 


cmoemM IipHpoyqHoro ypaHa. B camMom cepyeuHuke, OoratToM 
rOpIouHM, WemHaH peaKUHA HACT Ha ObICTPbIX HeHTPOHAX. 
H3nnwek ObICTpbIX HeHTPOHOB MOrsomlaeTcA OKpyKalouluM 
CepMe4YHHK ypaHOM’35, MpeBpalllaiolulHMca Mpv 3TOM B Mty- 
TOHHH*9;. Teno QI HCMOb3OBaHHA OTBOMHTCA OT peak- 
TOpa OOBINHBIM OOpa3s0M. SaMeuaTeJIbHO, YTO Ha KarKAblit 
KHJIOrpaMM <«BbIrOpeBiero» B CepAeYHHKe MJIYTOHHA B 
OKpyKaloulemM ypaHe OOpa3yetTcA MO NO/JyTopa kKuHJOrpaM- 
MOB HOBOTO MIYTOHHA. 

IIpenctaBbTe ce6e 3JIeKTpOCTaHUMIO, KOTOPAasN, CKUTAaA Ba- 
rOH KAMeHHOrO YIVIA, MPOH3BOHHT 9HEPrHio YH, KpOMe Toro, 
MpOH3BOJHT elle ... MOJITOPa BaroHa KaMeHHOro yruia! To, uTo 
HEMBICJIHMO C YIvI€M, OKa3aJIOCb OCYINECTBHMBIM C AJepHbIM 
roprouuM. [IpaBaa, ono OepétTca He «H3 HHYerO», a H3 HETOpPlo- 
yero ypaHa (HIN TOpHi—ypaH3s). CaemyerT yuecTb, Takxke 
KaK H Ha APyrux CTaHUMAX, CTOHMOCTb «UIaka»> — «BbIrOpeB- 
HX» Aep — MHOKeCTBA Pa3sHOOOPa3HbIX PaHOAKTHBHbIX 
QJEMEHTOB, OUCHb WeHHbIX JIA TeXHHKH, MeHIUHHbI, On0- 
JIOPHH. 

Cefiuac npencTaBiseTca, YTO peaKTOPb!I Ha ObICTPbIX HeH- 
TPpOHaX, OyYAy4H «KMPOH3BOAHTEJIbHbIMH», T. €. MpOH3BO/ALLH- 
MH 60vIbille roproyero, 4eM OHH MOTPeOAIOT WIA COOCTBEHHOH 
paOoTbl, OKaxKYTCH HaH6oylee BbITOAHDIMH JIA KpyMHbix 
QJICKTPOCTAHUHH. 

B HacToslilee BpeMA Y peaKTOPOB CaMbIX Pa3JIMUHbIX TH- 
NOB MpesqnomaraeTcA «aKTHBHY!IO 30HY», B KOTOPOH MpoHvcxo- 
AUT WenHad Peak, OKPyKHTb «3OHOM BOCIIPOH3BOACTBa» — 
ypaHOM “ss HH TOpHem (cM. Hue), B KOTOPOH HelTpoHbl, 
BbILTeTAaIOllHe H3 <AKTHBHOH 30HbI>, OYAYT MpOH3BOMHTb HOBOe 
ropioyee. 
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Mavyora6aputTuble peakTopbl, oOoralléHHble TropiouMM, 
HanAyT ce6e, BEPOATHO, MPUMeHeHHe Ha TpaHcnopTe — mapo- 
XxOMaXx, MapOBO3aXx, MOKeT ObITb H CaMOVIETAX. 


HakOHell, BO3MOXKHbI peaKTOPh!, MpeAcTaBAOUlHe cobokK 
OAHOPOAHy!O CMe€Cb roproyero HW 3aMeJIHTeIA —- HalipHMep 
pacTBOp COJIM ypaHa (ypaHHicybiata WH ypaHHJIHATpatay 
B TAKEN Bone. JlOcTOHHCTBa TAKHX P€aKTOPOB 3aKJ1I0UalOT- 
CH B HX YPe3BbIYaHHOH MpocrToTe. 


TakHM O6pa30M, B HaliH AHH aTOMHas SHeEprHA MpHMe- 
HAeTCA HW OyeT BCE WIHPpe MPHMeHATHCA Ha JICKTPOCTAHUMAX 
pa3IHuHOH MouHocTH. BripabaTbiBaemMaa HMH dJIeKTPHYecKan 
39HEprHA HCNOIb3yeTCA B HAPOAHOM XO3AHCTBE Kak HW 3HEPrHA 
TEMVJIOBbIX H THAPORIEKTPHYeCKHX CTAHLHH. 


Kpome 3HeprHv, TakHe CTaHUHH MOFyT JaBaTb O6O/IbLIve 
KOJIHYeCTBa CAMbIX Pa3JIHUHbIX PaMHOAKTHBHbIX 9JIEMEHTOB, 
LLEHHOCTb KOTOPbIX OYeHb BeJTHKa. O HEKOTOPbIX MPHMCHEHHAX 
9THX 3JIEMCHTOB CKA3aHO BBILIe. 

TouIbKO JIM ypaH MOXKeT ObITb HCNOIb30BaH AIA NoOwyye- 
HHA aTOMHOH 3Hepruu? Het, ne TobKO ypaH. Oxa3biBaeTca, 
Topi 22 (npHpodHbi TOpHii COCTOMT WeNHKOM 43 3TOFO 
OHOrO H30TOMa) MO CBOMM CBOMCTBAM MOXO%K Ha ypaH 7e. 
MeyJIeCHHbIMH HEHTPOHAMH OH He AeJIMTCA, HO, MOrioulad HeH- 
TPOH, HCMbITbIBaeT 2Ba OeTa-pacnasa: 


TOopHi’y, + HeHTpOH, — TOpHi’cas 


Rs MHHYTbI 27 AHEM 
TOpHa’s, —> npoTakTHHHi’s) —> ypaH’ss: 


Tlonyyatoumiica u30Ton — ypan’se — B eCTeCTBeHHBIX 
pymax oTcyTcTByeT. OH OKa3bIBaeTCA MpeKpacHbIM AepHbIM 
ropioumM. 


TakHM o6pa30M, JJId MOyYeHHA AaTOMHOM SHEprHH MOLyT 
ObITb HCMOJIb30BaHbl MeTaJ/WIbl — ypaH HU TOPHH: 
235 ; 
ypaH on — HeENOcpeACTBCHHO, 


ypan’s, — nocae Nepepa6oTKH B HCKYCCTBeHHOe sAZepHoe 


roproyce nay TOHHA 64 3 


Topua’s,— Nocte nepepa6oTKH B HCKYCCTBeHHOe sfepHoe 


roproyee ypai’os° 
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Moxet? 6bITb, MOXKHO H3FOTOBHTb WH ZPyrve TwxKeble aule- 
MCHTBI, TAaKKE MpPHrOHble WIA AOObIYH aTOMHOH 3HEPrHH., 
OjHako yxKe TOPHii H ypal Moryr OGecneYHTb MOTpe6HOCTh 
YeJIOBCUeCTBa B SHEPPHH Ha MHOTHEe CTOVIETHA. 

Kpome Toro, Ha O¥epeRH MpakTHYecKH elé He HCMOIb30- 
BaHHaH BO3MOMKNOCT JOOBIYH ATOMHOHM SHEPrHH — COeAHHe- 
He, CHNTe3 WerKHx amep. K corkaeHuio, ellé He H3BeCTHDI 
NYTH HCNOJIb3OBaAHHA CHHTe3a JIEPKHX Alep AIA MOObINH aTOM- 
HOH 3HeEprHi B MHPHbIX wetHx. loka 4TO yaasoch MO6OuTHCA 
BbICBOOOKMEHHA ITOH SHEPHH JIMUIb B BUA MOLWLHOFO B3pbIBa 
BOAOPOAHOH OoMOnl. Samaua HaliTH cnocoObl yipaBleHHa 
peakivel CHHTe3a JierKHX ALep MOcTaBJena mepex CoBeTCKOM 
Haykol. HeT HHKaKOrO COMHEHHA B TOM, YTO 9Ta 3aqaya by- 
JleT ycnellHo peleHa HW Halla cTrpaHa OyeT pacnovlaraTb 
HeHCuYeplaeMbIM HCTOUHHKOM JHeprHH, 


9. Tepmosjepubie peakunu Wu BOLOponHaa Gom6a 


IIpu coequveHHn JerKHx sep B AApO O6HUero pasmMepa 
Ha KaAYlO AMEPHYlO YaCTHUY BbI-evIAeTCA MHOrO GovIbIUe 
d€PrHH, YM MPH paciilenJieHHH TAKEILIX AAep, KAK 3TO Cpa- 
SY BHAHO H3 puic. 37, Kak 2Ke MO?2KHO OCYLIECTBHTb CHHTe3 
MePKHX ALep? 

Apa MOryT coeAHHATHCA MOA AelicTBHeM cH ANepHOrO 
NPHTAKeHHA TOrka, KOra paccrOHHHe MexKAY HUMH OyyeT 
TaK MaJIO, YTO AAePHble CHJIbI yKe OyAyT MelcTBOBaTb. A MbI 
3HACM, YTO paqHyc AeHCTBHUA ANeEPHbIX CHI MeHbuIe 107! can- 
THMeTpa, TO €CTb Me€HblWe OJHOM ACCATHTHICAYHOH OT AHaMeT- 
pa aToMa, 3aTO H Ha 9THX, HM Ha JU06bIX 66/1bUIHX paccTos- 
HHAX Me@AKLY AAPAMH MeHCTBYIOT CHJIbl 2IEKTPHYeCKOFO OTTAII- 
KHBaHHA. ITH-TO CHIbI OTTAIKHBaHHA HW HAO MpeogoleTh WA 
TOO, YTOOL! COMM3HTb AApa Ha paccToAHNe AelicTBUA sAMep- 
HbIX CHI. SHayHT, JIA COMWOKeHHA sep NHago mponsBecrit 
paOory MpOTHB 2ICKTPHYCCKHX CHI OTTAIKHBaHHA, MOTPaTUTb 
9Heprvlo. ITa HeoOxoAHMad ZHEPrHA GOyAeT, KOHCUHO, TeM 
MCHbUIC, YM MCHbUIe OTTAJIKHBAaHHe M@KAY AApaMu, KOTOpbie 
Mbl XOTHM COCAHHHTb. SHAYHT, AAPa AOMKHbI O6alaTb HaH- 
MeCHbIUHM BO3MO2%KHbIM WICKTPHYCCKHM 3apAOM, T. e€. 9TO AOWI- 
XKHbI ObITb BOMOPOHbIe AApa. Kak 2xe COOOUMTh BOAOPOAHbIM 
ApamM HykHylo 9Hepruio? Ms mpuHrom He oJHOMY HM Apyro- 
MY, a BC€M ApaM, KOTOPble Mbl XOTHM COeCAXHHHTb? Jia 
STOTO HY2KHO BOJOPOA HarpeTb H MPHTOM JO OYeHb BbICOKOH 
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TeMiepatyppbl. Uem Bbile 6yfeT Temnepatypa BOAOpONa, TeM 
ObicTpee 6yAyT ABHraTbCcA ero Apa — MpOTOHb! (IeKTPOHbI 
yoke 2aBHo OyfzyT notepsnbl). IIpu spicoxoh Temmepatype 
SHEPrHA BOAOPOAHbIX AMep OyAeT AOCTaTOUHOH, 4TOOHI, Mpe- 
OMOJEB CHJIbI 3ICKTPHYeCKOFO OTTAJIKHBaHHA, COJIM3HTbCA CO 
BCTPeYHbIM AXPOM H CJIMTbCA C HHM. 

Pacyét nokKa3biBaeT, YTO MaKe WA HanuOoee slerKo COvIH- 
KAeMbIX BOJOPOAHbIX ATep HEOOXOAMMbI TeMMepatfypbl B e- 
CATKH MHJIJIHOHOB rpaycos. 

PeakUHH COeCQHHeHHA JIEPrKHX Aep MpH BbICOKOH TemIIe- 
PpaType Ha3bIBaloT TEPMOAROEPHOIMU PeaKYyUAMU. 

J{ocTaTOUHO BbICOKyIO TeMNepaTypy MOXKHO MOMYYHTb NpH 
B3pbIBe OObINHOH aTOMHOHM G6omO6pl. Ecsim comocTaBHTb 3Hep- 
rHH OCKOJIKOB, pa3JleTalOUlHxcA 
pH B3pbIBe aTOMa ypaHa 4VIH 
NJIYTOHHA, COOTBETCTBYIOLLY!IO 
TemMlepatypy, TO OKaxKeTcA, 4TO 
«TeMlepaTypa» OCKOJIKOB paBHa 
COTHAM MHJWIHapaoB Mpaaycos. 

Jio cuX Nop He H3BeCTHBI Cio- 
COObI COXpaHeHHA B TeYeHHe AVIH- 
T@JIbHOrO BPCMCHH TaKHX TeMIe- 
patyp. Ilostomy u 3afayua ynpaB- 
JIfeMOrO BbIAeIeHHA 9HeEprHH 
CHHTe3a JIEPKUX Aep elle He pe- 
WeHa. He wHcCKIO4eHO, OAHAaKO, 
uTO QJIA peryMpyemMoro Bbiqeve- 
HHA 93HePrHid CHHTe3a  JIEPKHX 
aflep OyAyT HCNOMb30BaHbI HHbIe 
MeTOAbI, He TpeOyloulwe TaKHX 
KOJIOCCaJIbHbIX TeMMepatyp. 

B HacTosAllee BpeMA yaJlOcb 
OCYIECTBHTb TePMOAepHble pe- 


AKUMH JIMMIb B BHe THraHTCKHX geonecka 


B3PbIBOB BOJOPOAHbIX 60MO 
(pue. 53). 

B BOLOpOAHbIX 60MO6ax Temrie- 
paTypa, HeoOxOMHuMaA JIA BO3- 
HHIKHOBeHHA TepMosepHol peak- Puc. 53. Cxema BonoponHoli 





UHH, MowyyaeTcA 3a CYeT B3PbIBa BompH 


O6bIUHOH ATOMHOH OOMOHI. 
He culeqyeT AyMaTb, YTO B BOMOPOAHOH 6oM6e HCMOJb- 
3yeTCA OG6BIYHbIN BOZOpOoA — mpoTuh. OH 3fecb HelpurogeH. 
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Bplille Mbl BHACH, TO TePMOARepHbIe peakWH B 3Be3- 
Wax, MPH KOTOPHIX MPOTHH [peBpaliaeTcaA B TreHH, UT 
BECbMa MeJJICHHO, XOTA B STHX PeaKILMAX IIPHHUMAIOT y4a- 
CTHE «MOMOULHHKH» — yrvlepoy HW a3orT. 

CoequHenie ABYX MPOTOHNOB AOcTaTOUHOH sHeprun (YTOOD! 
MpeoAOeTbh OTTAJIKHBaHHe) XOTA H He HCKJIOUCHO, HO BeCbMa 
MaJIOBEPOATHO, TAK KaK HPWH ZTOM OOpasyeTcAn HeycTOHYHBOe 
AMPO TeIHA5, KOTOPOe AOJKHO ellé HCMbITaTh MOSHTPOHHHIA 


pacnan: 


y 
requis — > BOLopod; + No3sHTpoHy + HeATPHHO. 


Fopa3qo 60.lee BepOATHOH ABJIAeTCA peakKUHA O6pa3s0BaHHA 
reuA U3 eliTepus, T. e. BOAOpORa?: 


BOOpOA; -- BOOpoA — reanitt, 


BbieIsIOWlaACA Tp 3TOM SHeEpruA KOMOCCaMbHa: 24 MHWWIH- 
OHA 3JIEKTPOH-BOVIbT Ha KarKOe OO6pa30BaBllleecA APO reius. 
Ta 9HePrHA OTMAeTCH C H3J1YYeHHeM, HCMycKaeMbIM MPH CIH- 
AHHH BOJOPOMHbIX Azep. 

OHako Jierue BCero MPOHCXOAAT peaKUHH, B KOTODPIX BbI- 
AeIAeMad SHeEprHA OTMaeTCA He C H3/1yYeHHeM, a YHOCHTCH 
TAKEION YacTHHel. TakoBa peaKUHA COCAHHEHHA TAXKEIOrO H 
CBEPXTAKEIOFO H30TONOB BOZOpOka -——- AehTepuA u TPHTHA 
(Boz0Oposa }): 


BoMopon? + BOMOpOn. ——> reanis ag HeATpoHy, 


Mbl y?Ke yKa3bIBa.IH, UTO NOCJe B3PbIBa ATOMHOM 6oMOGbI 
B O61acTH B3PbIBa BO3HHKaeT HCKYCCTBeEHHaA PaHOaKTHB- 
HOCTb, BbISbIBaeMAA MOPIOULCHHeEM HeHTPOHOB BO3ZYXOM H 
nouson. JelicTBHe STOH paqHOaKTHBHOCTH MOXKHO 3HAYHTeVIb- 
HO YCH.IHTb, CCIM OOONOUKY ATOMHOH HAW BOAOPORHO! 6omM6pI 
H3POTOBHTb H3 KOOaJIbTA. 

yjpO aTOMa KOOaJIbTa, MOriollan HelTpOH, CTaHOBHTCA 
GeTa-paXHOaKTHBHbIM C MepHOAOM Mowypacnana 5,3 roa. 
ITOT paqvOaKTHBHbIli KOOaJIbT MOKeT MoOCvIe B3PbIBa BOMObI 
MpOH3BeCTH 3apaxKeHHe MECTHOCTH B OYeHb GOVJIbINOM pa- 
Wuyce. 

PamvoakTHBHbili KOOaJIbT WIMPOKO HCcnOvIb3yetca B Co- 
BeTCKOM Coro3e, HO He KaK NpOAYKT B3pbIBa GOMOBI WIA 


He 
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YHHYTOKeHHA BCerO MHBOTO BOKPyr, a KaK MUCTOUHHK 
raMMa-slyyeH IvId JICYeHHA paka, MpelynpekeHHA FHHe- 
HHA HM MpopacTaHHA XpaHALWIMXCA OBOLIeH, B TeXHHKe 
H i jis 


SAKJIIOUEHHE 


bIIO BPeMA, KOrAa TOBOPHJIH, UTO (pH3HKa — 3TO TEXHHKAa 
3aBTpallHero HA. Tenepb 9TO HeBepHo. Mu3nKa — 3TO 

He TOJIbKO HayKa, H3y4alouland MHP, 3TO OCHOBa TeXHHKH Ce- 
FONHALIHErO AHA. : 


PackpblBad TatHbl aTOMHOrO MHpa, yYeHble OTKPbIBalOT 
neped weoBeyecTBOM HeOObATHbIe BOSMOMKHOCTH AaJIbHeHUe- 
ro TexHHYecKoro Mporpecca. 


YMeHHe YMpPaBJATb BICKTPOHAMH NO3BOJIAHeT HaM CJIbI- 
laTb H BUJeCTb Ha OFPOMHbIX PaCcCTOAHHAX, BHAeCTb B TeM- 
HOTE. 


SHaHHe CTPOeHHA 3JIEKTPOHHOH O6O0/IOUKH ATOMOB M03- 
BOJIHJIO pasoOpaTbcw B TOM, KaK BeYT ce6A aTOMbl, COe/H- 
HAACb pyr c ApyroM. 


M3yyeHHe CBeTa MO3BOJIHIO NOCTPOHTb NpHOOphi, OYeHb 
GbICTpO H3MepHAiolve TeMNepaTypy KHMAWerO MeTaJJIa, ON- 
PCAeJIATb HHUTOMRHbIe NMPHMeCH COsepKaUlHxcA B MeTaJJEe 
DPyrux 3/IeEMeHTOB. 


C MOMOULbIO PeHTTeHOBbIX H TaMMa-JIydeH MpocBeuHBaloT 
OrpOMHble eTaJId MallWH, O6HapyXHBaA B HHX PaKOBHHbI H 
TPeULHHbI. 


Vi3yyenne spa MpuBeo K OTKPbITHIO H HCMO/Ib30BaHHIO 
ATOMHOH 3HepruH. Het azpyroro ucTOYHHKa, KOTOPbIH M03B0- 
JH Obl MONyYaTb TakHe KOJIMYeECTBa 9HEPrHH, KakHe BbIe- 
JIAIOTCA TIPH ALEPHbIX NpeBpallleHHAx. 


OrpoOMHbI BO3MO2%KHOCTH MpHMeHeHHA HMCKYCCTBEHHOH pa- 
WMOaKTHBHOCTH. MckyccTBeHHbIMH PadHOaKTHBHbIMH 9JIeEMeH- 
TaMH JieyvaT pak. MckyccTBeHHble paHOaKTHBHble 3JIeEMeHTHI 
MO3BOJIAIOT PelHTb MHOKECTBO 3a0a4 B OHOJIOrHH H MedH- 
UMHe, Hepa3pelIMMbIX APyrHMH cmocobaMu. 

Bcé 370 JIHUIb HEMHOrHe IIPHMePpbl MpakTHYeCKOLO MpHMe- 
HeHHA HallHX 3HaHHH O MHpe aToma. 


@Pu3nka — MOL[HOe OpykKue, 
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B Cosetckom Colo3e @u3nka CJlyxKHT HHTepecaM Hapowla. 
Bmecre co Bceli HayKOH OHA ABJIMeETCA Opy2KHeM B 6opbGe 3a 
NOBbILIEHHE MPOH3BOAUTeJIbHOCTH Tpyfa, B Oopb6e 3a NOCcT- 
poeHwe KOMMYHH3Ma. HeycranHaa 3a60Ta KomMyHucTu4e- 
CKOH NapTHH H CopeTcKoro MpaBHTeJIbCTBa O Pa3BUTHH ecTecrT- 
BCHHbIX, TEXHHYCCKHX H OOMLECTBEHHbIX HayK, MepeqoBan Ma- 
TepHaJucTHYecKkand (Cbuocous, KOTOPOH PyKOBOACTBYIOTCA 
HalllH y¥eHble, — Bcé 3TO CNOCOOCTBYeT MOLIHOMY pa3BHTHIO 
(PH3HKH B Halle crpane. JlocruxKenua (u3HKH, HOBeHMHe OT- 
KPbITHA YYeHbIX B OOaCTH CTPpOeHHA aToMa etlé nH ele pa3 
NOATBEPKAAalOT MIpaBHJIbHOCTb MaTepHaMHCTHYeCKHX B3PIAOB 
Ha pa3BHTHe MpHpoObl, MO3BOHIOT HaM OBJIaeTb CHaMH 
NpHPOAbl Ha NOb3Y YeIOBeKa. 

Copetckne (PH3HKH H HH KeHepbl B KpaTualiuiue cpoKH 
OBaleIH TpytHehiveH TeXHHKOM NMoOvyYeHHA HW HCMOJIb30Ba- 
HH4A aTOMHOH SHEPrHH, MpOH3BOACTBa aTOMHOrO HU TepMoO- 
AMepHOrO OpyxKHA. B HacTosulee BPeMA Halla cTpaHa HMeeT 
aTOMHOe H TEPMOAAeEpHoOe OPyKHE Pa3sMHUHbIX THMOB H Ka- 
aHOpos. B pykKax coBeTcKoro HapoOwa 9TO MOLLHOe opyxKue 
CLYKHT HAMCKHbIM 3aJIOTOM MHpa. 

O61aad AaTOMHDIM HM TEPMOAAEPHbIM OpyxKuem, CopetcKnh 
Colo3 MocleOBaTeIbHO H HacTOHuHBO 6opeTcH 3a 3arpellte- 
HHe Jro6o0ro OpyxxXHA MaccoBoro MOPpaKeHHA, B TOM UNCVIe H 
ATOMHOTO H TepMOARepHoro. CoBeTckue yueHble H HH KeHepbl 
IlevIeyCTPeMJIEHHO H HaCTOMYHBO paOboTaloT Ha TeM, UTOOb! 
3aCTABHTb ATOMHYIO 39HEPIHiO C/IY2KHTb MHPHBbIM LeIAaM. Crpe- 
MACb COMCHCTBOBATb Pa3BHTHIO M@XKAYHapOAHOrTO COTPYHH- 
yecTBa B OOaCTH HCNOJIb30BaHHA ATOMHOM 3HeEPruv B MHDp- 
HbIX eax, CopeTckoe MpaBHTebCTBO OKa3bIBaeT Hay4Ho- 
TEXHHYECKYIO HW MPOH3BOACTBeEHHYIO NOMOILb APyruM rocyap- 
CTBAM B CO3ZaHHH HaYYHO-9KCIeCPHMeHTAJIbHDIX 6a3 IA 
Ppa3BHTHA HCCeOBAHHH B OOJIaCTH ADepHOH Mu3HKH H UC- 
NOJIb3OBaHHH ATOMHOH IHEP AWWIA MUPHbIX Weel. 

B mapte 1956 r. B MockBe cocToso0cb MexKAYHaposHoe 
coBelilaHve Mo Bonpocy 06 opraHH3auHH O6beAHHEHHOrO HH- 
CTHTYTa ARepHbIx HCcIeqoBaHHH. I]pu3HaBan HeOoOxOAMMOCTb 
COTPYAHHYeCTBa Pa3TH4HbIX CTPaH B TeOpeTH4eCKHX HW 9KCMe- 
PHMEHTAJIDHbIX HCCJI€EQOBaHHAX B OOsIaCTH AMepHOH du3HKH 
C I€JIbIO PaCHIMPeCHHA BOSMOMHOCTeH HCNOJIb3OBAaHHA ATOMHOM 
SHEprHH B MHPHbIX Ue/AX, MOJHOMOUHbIC MmpescraBuTeJiH 
CTpaH, MpPHHABUIMX y¥acTHe B COBCHIaHHH, 3aKJIOUNIM COrmia- 
IeHHe, KOTOPbIM MpeAyCMaTpHBaeTCA yupexkaenHwe Mexy- 
HapOHOH Hay4HO-HCCJIeMOBaTeJIbCKOH OplraHH3alHH Mok Ha- 
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3BaHHeM KO6beRHHEHHbIT HHCTUTYT AJepHbIX HCCIeOBaHHH» 
c MecTopacnosoxKeHHem B CCCP. 

Benukoe nocTHKeHHe HayKu OyzeT MOCTaBIeHO Ha CJYX- 
6y Mupy H Mporpeccy, 4TOOb! co3haTb H306H/IHe MaTepHallb- 
HbIX 6lar HW OGecneYHTb BCeM JIOAAM CYAaCTJIMBY!O KH3Hb. 
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Hlactosuiand KHHra, Hankcaliviad Ha OCHOBaHHH CBe;IeHHH, MoMelleH- 
HbIX B OTKPbITOH HHOCTpaHHoOl MevaTH, eCTeCTBEHHO, HE MOET MNOAHOCTHIO 
OTPAXKATb COCTOHHHE PCaKTHBHOTO OPYAKHA B KAMHTAMHCTHICCKHX CTPanax 
H TpeSyeT KpHTHYecKorO MoOAXOda K (bakTHYeCKOMYy MaTepliasly. Kpome 
Toro, ObIcTPoe Ppa3SBUTHC PeakTHBHOrO OPyxKAA HE NOSBOMAET AOCTATONHO 
CROCBPCMCHHO OCBeIATh 9TOT BONpoc. OAHAKO TMOMCINAeMBIC B HeH CBe- 
JeHHs, HMen MomyaapHbfi XapakTep, OYAYT MoJIe3Hbl COBETCKOMY BOCH- 
HOMY UHTATO10, He ABAAIOMLEMYCA CIelMaslHCTOM. 

Kura paccutava rilapHbiM o6pa30m Ha oHuepos BoexHo-Mop- 
ckoro @vyloTa, Ha CyulaTebCKH COCTaB akaweMHH HM KYpCaHTOB BOCHHO- 
MOPCKHX YUCOHbIX 3aBeCAeHHH, HO €1O MOTYT TaKKe MOAb30BATbCA COOTBET- 
Soa KaTerOPHH BOCHHDIX 4HTaTeweH APYrHX BHAOB BoopyXeHHbIXx 

HJ. 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 
OPN PN IN IRD RRL AP LP LLP LOLA LALA AAP LALPAAA 


BBEQEHHE 


Eule B APeBHOCTH 3HaJIH 0 BO3MOXHOCTH HCNOAb30BaHHA 
CHJIbl Pe€aKUHH, BOSHHKAIOWleH MpH HCTeYeHHM rasa WAM KHO- 
KOCTH Yepe3 OTBepcTHe B cocysle. OqHako B TeyeHHe Mposou- 
*KHTCJIbHOrO BP€MeHH PeaKTHBHbIe ABHTAaTeJIH OCTAaBaJIHCb 110 
cyilecTBY B HavaIbHOH cCTaqMM cBoero pa3BuTHA. TovlbKo 
B KoHUe XVIII B. w Hauane XIX B. noABMACH MHTepec K peak- 
THBHOMY OPy?KHIO —- IlOpOXOBbIM paketaM. MmMeHHO kK 93TOMYy 
Ne€pHOMY OTHOCATCA paOoTbl B OOJaCTH peaKTHBHOTO OpyxKHA 
Kourpespa B Anranu, A. JI. 3acaaxo nu K. VW. Kouncraurunosa 
B Poccuu. 

Tak, ye BO BpeMaA pyccKO-TypeuKol Bolinbl 1828—1829 rr, 
B OoeBbIX AelicTBHAX Ha MOpe Hu Ha JlyHae npuHuMasn yyacTHe 
pycckwe kopa6O/IM, BOOpyxKeHHbIe paketamMu 3acagako. Pakerbl 
KoHCTaHTHHOBa MPHMeHATHCb pH o6opone Cesacronosa B 
1854— 1859 rr. | 

B 1862 r. KoncTaHTHHoB cKOHCTpyHpoBaa yaa dbaoTa cna- 
CaT@JIbHYIO PakeTY, NO3BOJIABIUYIO NOMaBaTb TPoc Ha aBapuii- 
HbIH KOpaGIb. 

K. A. Ulvapgep nocrpoua noxBogHyl0 JlogKy, BiepBbie Bo- 
OpyxKeHHy!0 6O0eBbIMH pakeTaMH. 

H306petatetb A. HM. Wnakoscxui, pa6oran B Kponuitagt- 
CKHX MHHHBIX MaACTePCKHX, CO3qal B kone 70-x rogzoB NpoUl- 
JOroO CTOMA€THA MepBy!lO B MHpe peaKkTUBHyio Topreyy. 

Bee Ke 93TH pa6oTbl He BbIXOAMWIH 34 PpaMKH OMbITa H Ka- 
CaJIMCb TIaBHbIM OO6pPa30M MOPOXOBbIX pakeT. Kpome Toro, 6bi- 
cTpoe pa3BuTHe apTHIepHu Ha pyOexe XX B., compoBoxKyaw- 
IleeCH Pe3KHM TIOBbILICHHeM ee G60eBbIX CBOLiCTB, 3aCcTaBHJIO 
BPeMCHHO OTKa3aTbCA OT MPHMeHeHHA peakTHBHOTO oOpyxkua, 
KOTOpoe MO TAKTHY€CKMM CBOHCTBAM 3HA4HTeJIbHO ycTymaulo 
APTHJJepHHCKOMy (OCO6eHHO B TOYHOCTH HM JaJIbHOcTH). 


HacToaljuM CKa4KOM B Pa3BHTHH peaKTMBHBbIX ABuraTenell 
6bIVIO NonBMeHHe pabot K. 9. L[wouKoscKxoro («Pakera B KOoc- 
MHYecKoe TmpocTpaHcTBo», 1903 r., w apyrue). Um xe B Raub- 


1* 3 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


HeCHUICM Obila CO31aHa COBeTCKAA LWIKOJIA YYCHbBIX-9HTY3HACTOR, 
3QHHMAIOULHXCA TeOPETHUCCKHMH H HpaKTHYeCKHMH BOTIPOCaMH 
PCAKTHBHOLO ABIDKeHHs. CpeqH HHUX MOKHO BBIAeNTb B.A. Ap- 
rempesa, EH. HW. Tuxomuposa, IO. B. Kouazpatioxa, ®. A. Lan- 
jlepa I MHOPHX JPyrHx. 

3a rpannuch Haynnad c 1910—1912 r. TakxKe BeMCh 9Kcie- 
PUMCHTAIbUbIe PaOoTbl MO CO3/[aHHIO PaKeT, Hando.1bullix 
yenexoB Tam joOuancb OGept (Tepmanua) 4 PomiapAt 
(CIUA). 

B stor nepno,, MOABHIOCh OOJIbUIOe KOJIMYeECTBO PaKkeT pas- ; 

TMUAbIX O6pazuoB H THMOB. B uacrHocTH, BepBe ObLAN Cco3- 
JAHbI pakeTbl C JBUraTeAMH, padoTaloulMMH Ha MKUAKOM [O- 
piovem HW OKHCIHTee, BpicoTa, AaIbHOCTb, CKOPOCTb H Tpy30- 
HOMbCMHOCTh PaKCT 3HAYHTETbHO BO3POCIM. OTeIbHble THTIbI 
pakeT MOMMIM JocTHraTh crpaTocdepbl HW ACHOIb30BAINCh IWIA 
HAYYHDbIX IWeell. 

OAHOBpeMeHHO c 3THM B PAE CTPaH BeINCh paOoTH 1. m0 
co3maHuio 6oebbix paket. B 4yacrHoctu, B 60eBbIX elicTBHAX 
wa Xanxuu-Dose Brieppple B MUpe Obl MpHMeHeH peakTHBUbit 
ABHALHOHHDIH CHapsyl. 

K Hauanty Beanxolt OrevecTBeHHOH BOMHbI CcOBeTCKHe yue- 
Hbie HM KOHCTPYKTOPb! CO3aIH HCCKOJIbKO THIOB PCaKTHBHBIX 
CHAPAOB, MOCTYNHBIIMX Ha BOOpyKeHve He TOIbKO abnailn, 
HO H Ha3CMHbIX BOHiCK H HeKOTOpbIX Kopa6b.leli Boeutno-Mop- 
exoro Puora. Mobile 3aimbl «KATIOUI», BbIMNyCKaeMble Co cie- 
ILMAJIbHBIX CTAPTOBBIX YCTPOHCTB, YCTAHOB.ICHHBIX Ha aBTOMa- 
WiMHaX, KOpaGIIX H CaMoJleTaX, HAaHOCKIM (alincTCKHM BOH- 
CKAM TAXKe/ble MOTePH B MKHBOH CHIE HW TeXHHKe. BuesanHoe 
H MaCCHPOBaHHoOe HCMOb30BaHHe 9TOFO MOULHOrO BHAa Opy- 
KHA OOeCNeYUHBAO BbHICOKYIO GoeBy!0 2PeKTHBHOCTb cro MpH- 
i@HEHHS. 

PeakTHBHoe opy2xKue B MepvHoOd BTOpoll MHPOBOH BOHHDI 
6bWIO NPHMeHCHO HM APyrHMu cTpaHamn. Tak, B TepManHnn Mo 
THMY HAllnX <KATIOIN> ObLIN CO3MaHbI CHAaa INECTH-, a 1O3-1- 
Hee BOCbMUCTBOJIbHbIe PCAKTHBHbIe MHHOMETHI, KOTOPbie yeTa- 
HABJIMBaJHCb Ha TAHKaX H OpoHeTpancnoprepax. OAHako MOIIL- 
HOCTb 3aJ1a 9THX MHHOMeTOB Oba 3HAUHTe.IbHO HHKe WallAx 
«KaTIOU. 


K KONLY BOHHDE B HeECKOJIbKUX CTPaHaXx OblIM CO3AaHbl pe- 
AKTHBHbIC CHapstbl jt GOoppObr c TankamMH. /LasIbHOCTb Mo- 
meta 9THX CHapagzon Obiia HeBesNKa (50-—150 #1), No Bo3szen- 
ecTBHe Ha TAaHK -——cHabHoe. YecrTpohcTBO JIA BbiMycKa  cila- 
psa — Tpy6a ¢ NPHUedbHBIM HH CTPCylsOULHM NpHeHocoG.1e- 
HHeEM — OblWO HACTOJIbKO JICFKHM, YTO HOCHO0Cb OLHUM OOHUOM. 
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TlomuMo ykKa3aHHbIX BUOB peakTUBHOTO opyxua Ha TBep- 
OM TonMBe (Mopoxe), oOamaloulMx dbyracHbIM, OCKOJOUHbIM 
HIM OpoHeMpoxRurawuluM elicTBveM, BO BTOpOli MupoBoii 
BOHHe ObWIM MpHMeHeHbI PeakTHBHbIe CHAapAbl C BO3YWIHO- 
peaKTHBHBIMH H XKHAKOCTHBIMH peaKTHBHbIMH JIBHraTeJiaMy, 
TaKTHYCCKHEe XaPaKTePHCTHKH UH OCOHeHHO JaIbHOCTb Movieta 
STHX CHAPAAOB ObMIM 3HAYHTeJIbHO BbIlle, YEM yY PeaKTHBHbIX 
CHapAOB C MOPOXOBLIMH JBHraTeAMH. Tak, WIA OOcTpena 
JIOHZOHa HeEMUbI NPpHMeHWIH NOAOGHbIe peaKTHBHble CHAapAAbI 
Tua V-1 u V-2; B YoJIOBHBIX YaCTAX CHAapAOB MoMewlasca 
MOLJHbI 3apaA B3pbIBYaToro BeulecTBa. Jia 3amycKa 9THX 
PCaKTHBHbIX CHAPAOB NPHMeHAIHCh CNeWMHaJIbHbIe, JOBOJIBHO 
rpOMO3{KHe, CTapTOBble COOopyKeHHaA. 

Jima oOecneyeHuaA NonaqaHva B edb NepBbIX o6pa30B 
peakTHBHbIX CHAPAXOB C MOPOXOBbIMH ABHraTe/IAMH, OO1azab- 
IHX CPABHUTeJIbHO HeOOJbIUOH WaJIbHOCTbIO MosleTa, HM MIpH- 
LaBalOCh COOTBeETCTBYIOulee HalpaBAenve Mp BbicTpee (my- 
TeM H3MeCHEHHA Yrvla BO3BbILICHHA WH a3HMYTa HallpaBJIAIOUINx 
peIbC WH CTBOJIOB). BnosHe ecTecTBeHHO, UTO WIA TonaqaHHA 
B Ue@Ib Pe€AKTHBHbIX CHapAOB Cc ABHraTeAMH, padOoTalolluMHu 
Ha *KHAKOM TOIMIHBE H OOaTalOulHMH BeCbMa 3HaUHMTeIbHOH 
aIbHOCTbIO NOJleTa, BO3HHKIa HeEOOXOHMOCTb HaBeeHHA UX 
Ha eb, T. €. YIpaBJIeHHA STHMH CHapsAaMu B Iipotecce no- 
Jeva. 

TMs yipaBJleHva MOJIeTOM peaKTHBHbIX CHapsAyOB Tuna V-! 
H V-2 TIpHMeHAHCb CHelHabHble MpHOOpbl yupaBJieHus, cBA- 
3AHHbIe C ABYMA FHPOCKOMHYECKHMU CHCTeMaMH. STH CHCTEMBI, 
CBA3AHHbIe B CBOIO OYepeAb Yepe3 CHJIOBbIe yCTPOHCTBa C py- 
JIAMH BBICOTbI HM HallpaBJleHHA, YAepxRUBaIM pakeTy Ha 3a/\aH- 
HOH TpaeKTOpHH. 

CIUA 8B 60eBbIx WelcTBHAX Ha MOPe MPOTHB ANOHCKHX KO- 
pa6vlei MpHMeHAJIM (paBda OYeHb OrpaHHyeHHO) ynpaBuse- 
Mble aBHaOomOpnl X-4. YnpaBeHHe MpoH3BoAMAOCb NO MpoBo- 
nam. Jia nmopaxXeHHaA BO3AYIIHbIX WeleH Obl Cco3qaH 3eHHT- 
HbIH YIIpaBJIAeMbIH PeaKTHBHbIM cHapay «JIuta JKo», a mia 
NOPaxKeHHA Ha3eMHbIX WeeH CaMOJleTaMH — HeynpaBJIAeMbI 
peaKTHBHbIA CHapagy M-8, HecKoOJIbKO MOAMUKalHH CHapsaga AR, 
HVAR, «Tatuu Tum», KSD-1 «loproiiu». 

ANOHIbl MPOTHB AMePHKaHCKHX HaBOAHbIX Kopa6vleiH mpu- 
MeHAJIH PeCaKTHBHbIM CHapaga «Baka», ynpaBsineMbIH uenoBe- 
KOM-CaMoyOljivleH («KaMHKag3e»). XOTA 3TOT CHapaA H He 
MOMKEeT PacCMATPHBAaTbCA KaK OOPasell yIpaBJIAeMOFO PeaKTUB- 
HOrO OPyYKHA, TAK KaK B HEM OTCYTCTBOBAJ OCHOBHOH 2JIeMeHT 
yiipaBJIseMOro OPyKHA — aBTOMATHYeCKaA CHCTeMa HaBesleHHA 


i) 
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CHapsla,— ero CYMeCCTBOBaHHe CBHAeTeAbCTByeT O MOTBbITKE 
SNOHIEB CO3LaATb YiIpaBIAeMOe PeaKTHBHOe Opy Kure. 

B Aursidu 2a MopaxkKeHHA BOSLYINHBIX IleeH MpHMeHs.ICA 
HeyIPaBAAeMbIT PeaKTHBHbIH cHapsay Z. 

Pa3BHTHIO Pe€AKTHBHOTO OPyKUA CTATM yAeATh OodbIuoe 
BHUMAHHe BO MHOrHX cTpanax wu oco6eHHO B CILIA cpa3y xe 
moce BTOpOll MHPOBOH BOHHBI. 

Yxe B TO BPeMA BOCHHbIe crelMadHcTb! u HHxKeNepb! CILIA 
JleTaJIbHO H3yYaIH HeMelKHe peaKTHBHble CHapAAbl WU CO3fa- 
BadH MOMOOHbDIe HM OOpa3llbl Ha CBOHX 3aBO aX. : 

Hakonup focTaTOUHbIM OMbIT B KOHCTPyYHpOBaHHH, CTPOH- | 
TeIbCTBC H HCIHbITAHHH 9THX CHapsoB, B CILIA Opiio paspep- 

HYTO MIpOW3BOACTBO COOCTBeHHBIX OOpa3l0B yiupaBAAemMoro pe- 
AKTHBHOTO OPYyXHA, WpeHa3HayeHHOTO JIA pelleHHA Pa3JIH4- 
HbIX 60e€BbIX 3aau. 

B Hactosulee BpemMa BeayTcA paOoTbl MO MaJibHeHWeMy CO- 

BEPIICHCTBOBaHHIO PeaKTHBHOTO OPyKHA, 
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OPPARAR LD PRP PRB PPB PPR BRB LPP IPRA AAAS Pad 


: BOEBbIE KAYECTBA PEAKTHBHOrO OPY)KHA 


B pa3/IMunbix BolHaX B 3aBHCHMOCTH OT 60eBBIX CBOIICTB 
OPyKHA H €rO HOCHTe/eH, OOYCIOBJIMBaCMBIX yYPOBHeEM pa3BH- 
THA HaVKH HW TeXHHKH, H3MeCHAaCh H HX POJlb B OOeBHIX Well- 
CTBHAX. 

Powb Toro WH HHOPO BUA OpyxKHA B GoeBbIX LelicTBHAX 
Ha MOpe MOMKHO B HeEKOTOPOHM CTeNeHH ONpeeuTb MO KOWH- 
"ecTBy KOpaOeH, YHHUTOKEHHBIX 9THM OPyKHEM Cc yueTOM O6- 
CTAHOBKH O0eBbIX CTOJIKHOBeHHH (6oli B Mope, B npHo6pexk- 
HOM PaHOHe, Mepexoy MopeM u T. 11.), a TakxKe XapakTepa Mop- 
ckoro (MIH OKeaHckoro) TeaTpa BOeHHBIX ZelicTBHil. 

Oco6eHHo MoKa3aTe/IbHO U3MeHeHHe POM KopaOeIbHOH ap- 
THAWepHH ' KPyIHbIX KaIH6poB B 6oeBbIX elicTBHAX Ha Mope 
3a mocleqHve NomBeka (Ta6a. 1). Ecru B  pyccko-snoncKoli 
BOHHE OHA, OeCCHOpHO, Hrpana M1aBHYO pow, TO B MepBOH MH- 
POBOH BOHHe apTHJiepua ycTymMia MepBoe mecTo Topnewe, Kak 
OPYHIO YHHYTORKEHHA KPYIIHbIX KOpaOweli, XOTH WH He yTpa- 


Ta6uauua | 


HotepH KpynHbix 6oeBbrx KopaO.eh B nepHonk pyccKo-snoHcKon 
nepBow H BTOPOH MHPOBBbIX BOAH OT PaSIHYHbIX BHIOB OpyKHA 
(B npomexuTtax) 






Buabl opyxKua 





ApTHaepua 
ABHALMOHHDIE 
60MObI 

MAuuHbl 
CopmectTHoe 
HCNOMb3OBaHHe 
Pa3AHUHBIX BH 
JOB opy2kua 
HeycTauHos- 
Je@HHbIe ¥ IIpo- 
uve NDPKUKHbI 


Pyccko-anouckaa 1904-—1905 rr.} 70,5 3,7 — 11,1 a 14,7 
Ileppas Mupopag 1914—1918rr.} 26,1 | 391] — 196] — [3,2 
Bropas muposaa 1939—1945 rr. { 11,0 | 39,4] 15,7 75 ae oe ee 


' 3lecb H Aanee pedb HAET TOABKO 06 apTuanepun KPYNHbIX KaJai- 
6pos (152 41m Hn BbIule). 
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tila cBoero 31aueHis B ycaoBuaX 60” B Mope. Bo Bropou MH- 
POBOH BOHH@ MOPCKaA APTHJWICPHA 3aHAla YK TPeThe MeCTO 
nocle TOpMesl H aBHalHoHHblIx 60M6. Jlaxe B ycloBHAX O04 
B MOPe PAaBHY!lO POJIb B ITOH BOHHE UrpaclO yKe He apTHe- 
PHHCKOe OpyxKue, a OPyKHe AaBHAILHH HW NOABOTHHIX JIOMOK. 
YHHYTOKeHHE KC H MOBpexkTeHHe Kopabell B 6a3ax, 3a pet- 
KHM HCK-HOWeHHCM, ObLIO MPAMbIM CJleqCTBHeEM TIPHMeHeHHS 
aBHaWMOHHOrO OpyxXusA. 

Oco6eHHOCTbhIO BTOPOH MHPOBOK BOHHbI B CMbICe BAHAHHA : 
yCAOBHH TeaTPOB BOCHHBIX JI@HCTBHH Ha POJIb OOeBBIX CPeACTB 
f§BHAOCb CYULCCTBEHHOe CHHXKeCHHE POJIH MMHHOTO Opy?KHA Kak 
cpeAcTBa YHHUTOKeHHA KPYMHbIX KopaOsJleli, TaK Kak OoeBble 
MeHCTBHA Ha MOPe BEIMCh B OCHOBHOM H4& OTKPbITbIX rly6OKO- 
BOJHbIX TeaTPpax, 3ATPYHABUIHX IIPMMeHeHHe MHH. 

Mnocrpauiible BOeHHbIe TEOPeETHKH CUUTAIOT, YTO 3-34 CHH- 
*KCHHA POJIH apTHJJIepHn B OoeBbIX MeHCTBHAX Ha MOpe kKpylt- 
Hble apTHIepHiickue KopaG.IM H3 PlaBHblx cHJI @.loTa mpeBpa- 
THIMCb B CHJIbIl, OOecMeyunBalollne GoeBble AelicTBHUA HOCHTeJIeH 
JIPyrHX OoeBLlx cpencTB. Tak, HanpuMep, BO BpeMa BTOpOH MH- 
POBOH BOHHbI H OCOOeHHO B KOHILe ee apTH.wiepHlickue Kopabuin 
(JIHHeHHbIe KOpabG.n, Kpelicepa) HACMOJIb3OBaJIHCb [IaBHbIM o6- 
pa30M {VIA OOecTIeYeCHHA ABHAHOCHHIX HM AeCaHTHbIX cH. B cBa3v 
¢C OYPHBIM POcTOM aBHaHOCHOH aBHaAUMH cOvIMKeHHE KOpabelb- 
HbIX COC#THHCHHH B MOPe HaCTOJIbKO 3aTPYMHUOCb, YTO apTHA- 
Je@pHHckHe OOH, KaK MpaBH.10, CTaH MPOBOMHTbCA TOJIbKO 
TOrla, KOPAa HCKTNOUaAaACh BO3MO?XKHOCTH JeCHCTBHH aBnallnH 
(HeJleTHas morojla, HOUb WT. 11.). Bow B Mope B OObINHDIX 
YCJIOBHAX CTAIH MPOXOAHTb Ha AuCTAHUMAX B 100 MuIb u O60- 
hee WH B UeIOM pale ClyyaeB HauHHaJIuCh H 3aKaH4HBAJINCb 
TOJAbKO yYapaMu aBHallHn. 

OcHOBHbIMH TIPHUMHAMH, OOYCJIOBHBUIMMH TpeBpalllenHne ap- 
THJWI€PpHH 3 TIaBHOrO Bua OOeBbIX CPeACTB B CpeACTBO O6ec- 
MeyeHHA 60eROH MeATeJIbHOCTH HOCHTeMeH APYrHX BHAOB opy- 
*KHA, MOXRKHO CUHTATb CleAyIOULHe. 

1. Bo3Mo>xHOCTb UIMpokoro TIpHMeHeHHA B 6010 B_ MOpe 
ABHaAWHN MO3BOINIa Pe3KO YBeIHUNTb WHcTaHWMtIo Gon. B vact- 
HOCTH, B MepHoJL BTOPOH MHPOBOH BOHHbI 60n MpoxoANM Ha 
CACTYIOULNX (TIPHMepHbIX) ANCTAHLHAX: 


boli B Kopaasosom mope (8 man 1942 r.). . 180--100 miab 
Bon y o. Munyvoali (4 mous 1942 r) . 2... 300 x 
Bok y Cosomonopptx octpopos (24 aprycta 

MTP eI ot hs tee astia. de a! See, de. hs fic te Ge eta a 200 ‘ 
Boll, 8 KOTOPOM Oba YHHYTOKEH ANOUCKHH 

JUHCHUBIH Kopa6ub ,simato* (7 anpeasi 

LOA Tick, Ge Oe Se KR OULU 2 
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Ilo kopa6viaM B 6a3aX nu nO GeperoBbIM O6beKTaM aBHa- 
HOCHaA aBHalluA HAHOCHJIa yapbl C PpaccTOAHHH: 


Yauap aurauyan no Tapanro (11 Hnosdpa 


1940 r.). .. . 150—100 mMuab 
Yaap anonueB no Tupa- Kap6opy el neKaOpa 

PO4L FP) ae 200 = 
Ynap aMepukantles 110 ATLOHCKHM Kopa.laM 

B 6a3axX Buytpennero Mops (1945 r) . . 250—200 , 


TakuM o6pa30M, BO BpeMA BYrOpOH MHPOBOH BOUHbI B MOD- 
CKHX 6OAX H MpW HaHeCeHHU yapoB aBHaHOCHOH aBHallven TO 
OeperoBbiIM OO6beKTaM H KOpaOwIAM B 6a3aX AMCTAHUMK MexKALy 
MpOTHBHHKaMH paBHsAIHCb MmpHMepHo 200 muasam. Kopabeb- 
Had Ke apTHiepuaA MOrla BeCTH OFOHb NO Kopa6lAM B MOpe 
HW GeperoBbIM OObeKTaM TOJIbKO C paccTOAHUA OKOIO 18— 
22 muah. IlosTOMy B TeX CLyYYaAX, KOrLa MOXKHO ObwWIO ACIIOMb- 
30BaTb aBHauHio (eTHaA Noroga, MeHb H T. 11.), OOH, ecTe- 
CTBEHHO, BeJIMCb Ha BeCbMa OOJIbUIMX JaJIbHOCTHX, HU COJIMKe- 
HHe CTOPOH JO AHCTAaHUHH apTHwlepulckoro O08 CTaHOBHJIOCb 
IIpakKTHy¥ecKH HeEBO3MOKHBIM. 

CileloBaTebHO, NepBOH MPHYHHOH CHHXKeCHHA POJIN AapTHJI- 
JepHu B 6oeBbIX BeHCTBHAX Ha MOpe ABHaCb HeOOCTATOYHAA 
OAS COBPEMeHHbIX YCAOGUIL OAAbHOCTb ee OeticTeta M OTCYT- 
CTBHE PeaJIbHbIX BO3SMOMKHOCTeH ee PesKOrO YBeJIHYeHHA. 

2. Baaromapsx cnewnduyecKHM CBOHCTBaM apTHJJIepHH — 
OOJIBIIOMY BeCy apTYCTaHOBOK H OOIbUIOH CHe OTA IIpH BbI- 
cTpeie — Kpynuble KaJIH6Opbl ee@ MOH ObITb HCIOJIb30BaHbI 
TOJIbKO Ha KopaOJIAX GO/IbINOTO BOMOH3MeUIeEHHA H pasMepos, 
nocTpolika KOTOPbIX Tpe6yeT 3HauHTeJIbHOrTO BpeMeHH HX OOVIb- 
mux 3aTpaT. [lorepH »2e B 9THX KOpa6JIAX BO BPeMA BOHHDI 
TDYHHO BOCIOJHHMbI. C ApyroH CTOPOHbI, OoeBble cpeCTBa, 
PpOJIb KOTOPbIX OKa3alacb ropa3O 3HaUHTe/bHee POJIH apTHJI- 
JepHu (HampuMep, Topnewa), MPHMeHAJMCb B OCHOBHOM Ta- 
KHMH HOCHT@JIAMH, Kak CaMOJIe€Tbl, MOABOAHbIe JIOAKH, Mavibie 
HaMBoAHbIe Kopa6vin. Onn ropa3qo G6oulee MHOFOUHC.ICHHbI H 
WelleBbl, MOTePH B HHX Jlerye BOCIOJIHUMbI, YEM MOTepH B Kpyn- 
HbIX apTHJWIepHicKux Kopa6lAX, H, KPoMe TOrO, OHM OOMAaaloT 
Ll@IbIM PANOM MOJIOKHTEIbHDIX TAKTHYCCKHX KaueCTB, He CBOH- 
CTBEHHbIM KPYMHbIM HaXBOAHBIM KOpa6JIAM — OOJIBLUIOH CKOpO- 
CTbIO, MAHEBPeCHHOCTbIO, CNHOCOGOHOCTHIO K ObICTPOMy COcpe/lOTO- 
yYeHHIO (aBHallHA, TOPTMeHbIe KaTepa) HIM OOJIbIUHMH CKDPbIT- 
HOCTbIO H @BTOHOMHOCTbIO (MOABOAHbIe JIOAKH). 

Myaye ropops, Bropad NpHunHa CHHKeHHA POJIH apTHVIIe- 
Pu B 6oeBbIX TeHCTBHAX Ha MOPe — Y30CTb Kpy2a HOCcUTeNet 
3TOZO OPYHUA U CPABHUTCABHO HUSKUE TAKTUYECKUE IACMEHTOE 
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HOcUTeAcKL TO CPaBHEHHIO C Ooulee COBPeMeHHbIMH NM ObICTpO 
IpOrpeccHPYIOLMMH NOCHTeISAMH JLPYTHX GOOeBbIX CPE ICTB. 

3. OPPeKTHBHOCTh BO3TeHCTBHA Ha eH TaKUMH BuLaMH 
OPyYKHA, KAK ABHalHOHHbie OOMOb! MH OCOOeHHO TOpmeybl, Ha- 
MHOrO BBILIe, HCKeJIH AaPTHJWJICPHHCKUX CHAPATOB. ITO 103Bo- 
‘MCT PellaTb 3a2auy YHHUTOMKeHHA KPYMNHBIX KOpabwleH 3Haun- : 
TCJIbHO M@HbIUHM YHCIOM NoMlaqaHu Topneq WH aBMallHOHHbIx 
6oMO6 MoO cpaBHeHHiO C 4HCIOM Monalqannii apTu-wiepulicKux 
CHAPALOB KPYIMHbIX KaJIH6pos. 

CpeHuit MpoleuT nonasaHuit B KPyNHble HAaRBOAHbIE KO- 
pa6H BO BTOPOH MHpOBOH BOtiHe Obl paBeH: WIA apTHWiepHH 
(KpyNHoKa.n6epHolt) 3,6%, gaia Topnen oKoto 15% ui aaa 
ABHALNOHHDIX 60M6 oKOVIO 7%. 

Takum o6pa30M, TpeTbeli NPHUYMHOl CHYKEHHA POH apTH- 
M@PHH Kak CpeACTBa MOPCKOrO 608 ABA ACh Ce Manan adupeK- 
TUGHOCTb Npu peweHuUu 3adadU YHUYTOHeHUA KPYNHoLx Had- 
BOOHOIX KOpabAeti TO cpaBHeHUloO c acekTHBHOCTHIO TOpTeL- 
HOrO H OOMOoOBOrO Opy«KHA. 

Anasv3 OoeBbix AelicTrBuii Ha MOpe MoKa3blBaeT, YTO PoOub 
Toro HH HHOTO BHAa OPyKHA B COBPEMeHHBIX YCJIOBHAX oTpe- 
AMeAeTCA CJIEAVIOULHMH OCHOBHbIMH MakTopaMu: 

a) YHHBepCaJIbHOCTbWO OpyKHS; 

6) MaJIbHOCTbIO ACHCTBHA; 

B) 3PPeKTHBHOCThIO NPHMeHeHHA: 

r) BIMAHHEM MeTEOPOJOrHyecKHX YCuIOBMI Ha BO3MOKHO- 
CTH IIPHMeHeEHHA OPyXKHg; 

) OO€BLIMH BO3MOXKHOCTAMH HOCHTeeH OpyKHA. 

PaccMOTpHM KpaTKO OoeBble cBOHCTBa ympaBssemoro pe- 
aKTHBHOrO OPYXHA B COOTBETCTBHM C YKa3aHHbIMH (bakTaMH. 


YHHBepCaNbHOCTh 


Iloq yuHBepcadbHOCTbIO OPyYKHA NOHHMAeTCH BO3MOXKHOCTH 
MpHMCHCHHA e€rO WIMPOKHM KPyrOM HOCHTeeH MpOTHB CaMbIx 
Pa3JIMYHbIX WesteH (Ta6u. 2). 

Tak, B 6oeBbIx JlelHicTBHAX Ha MOPe B COBPeMEHHBIX ycu1o- 
BHAX KPYNHOKaJIHOepHOH apTHWiepHell, O6Famarwllel MOBO.IbHO 
OObIIOH PaSPYLIHTeIbHOH CHJIOH, MOryT ObITb BOOpyxXeHbI 
TOJIBKO KPYylHble KOpaOJiM (JIMHeHHbIe KOpaG.IH, Kpelicepa) uv 
6arapeu OeperoBoH O6opoub!. TopnemnHoe opyxHe MOxKeT ObITb 
HCMO/Ib30BaHO C HeOOJIbIUHX HAMBOMHDIX KoOpa6bwleli (Hampumep, 
TOPMeHbIX KaTepOB), NOABOAHDIX JIOMOK WH CaMovleToB, ABNa- 
IHOHHbIC OOMOb! ABIAIOTCA CNeWHPUYECKHM OPyXKHeM aBualuH. 
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Ta6auua 2 


Bo3MOxKHOCTb NPHMCHeHHA PaSAHYHbIX BHIOB OpyKHA B GoeBbIx 
ReACTBHAX Ha MOpe Pa3JH4HbIMH HOCHTeCAAMH IpOTHB pa3.1HYHbIx 
nenreh 


Bua opyx*na HocutTeanv opyxua | Poa wean 





AptTHasepua Hanpoyuble Kopa6an 


Beperosble oObeKTHI 
Beperoshie OaTapeu E ? 


| HagBpoauble Kopa6an 
CamoueTbl 





: Topnegai Hagposnpie Kopa6an 

(Kpelicepa, 9CKanqpeHHbie 
MHMHOHOCUbI, TOpMe ble 
KaTepa, CTOpOxeBble KoO- 
pa6.1H) 

CamojleTbl (aBHaHoc- 
Hble H GeperoBoro 6a3H- 
poOBaHHa) 

TlosqBOaHbIe AODKH 

Beperosple ycTaHoBKu 


Kopa6an 





ABHallHOHHbIe CamoueThl (aBHaHoc- 


6omM6bI Hbie H GeperoBoro Oa3n- || Kopa6ban 
poBaHua) Beperosnie o6beKTHI 
BeptTouertopl 
Yupapasemble pe- Hagpogaupie Kkopa6n 
aKTHBHbI€ CHa- CamoueTbt (aBHaHoc- K 
opa6an (HadBOAHbIe H 
pa Ab Hble H OeperoBoro 6a3H- P (HanBOA 


NO JBO AHbIe ) 
Beperosbie o6beKTbI 
Camonetht nu YPC 


poBaHua) 
TIoBOAHbIe JOAKY 
Beperospie ycTaHOBKH 
Beptonethi 


B oTsHuve OT yYKa3aHHbIX BUZOB OPyKHA yIPaBJIAeMbIMU pe- 
AKTHBHbIMH CHapAJaMH MOryT OBITb BOOPyKeHbl BCe KIACCHI 
HaJBOAHbIX KOpabwlev, MOABOAHbIX JOMOK, CAMOJIETOB, a Tak>Ke 
Geperosble OaTapen. 

Takada yHMBepCcaJIbHOCTbh JOCTHraeTCA TEM, 4TO WIA 3anycKka 
3THX CHAPAAOB HYXKHbI JOBOJIbHO JIerKHe HU MpoctTble ycTpou- 
cTBa. O6ecneunBaeTcCH 39TO TEM, UTO ABHKeHHe CHapAAa Mpo- 
HCXOAUT He B pe3yJIbTaTe BO3MCHCTBUA Ha Hero MOPOXOBBIX ra- 
30B B KaHaJlie OPyMHA, Kak 3TO HMeeT MeCTO B apTHepun, 
a B pe3yJIbTaTe PaOOTbl PeaKTHBHOTO ABMraTeIA CaMOroO CHa- 
pagwa. BeegcTBve yKa3aHHblxX TIPHYHH YCTPOKCTBAa AIA 3anmycKa 


il 
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CHAPAOB He HCIIbITHIBAIOT 6O.IBUIHX YCHINH, He BOCIPHHHMAIOT 
CHJIbl OTMAUH HM MOTyT ObITb KOHCTPYKTHBHO BbINOJIHEHbI 3HauH- 
TeJIbBHO JIerue H MPOUle apTHWIepHHCKHX OPyAHH. 


C Apyrof cropoltbl, YHHBePCaJIbHOCTb YNPaB.AeMbIX peak- 
THBHbIX CHAPANOB 3ak.1lOUaecTCA elle H B TOM, ITO OHH MOryT 
ObITh HCMOJb3OBAHbI JWIA MTOpaxkKeHHA BeCbMa Pa3JIMUHbIX Ue- 
Jie, B TO BPeEMSA Kak OOBIUHbI€ BHbI OPyKXHA NpeHasHayalwTcd 
AJA WOpaKeHHA OPpaHnyeHHoro pola ween. Tak, Hampumep, 
TOpHebl MpeAHasHadeHb! AVIA MOpaKeHHA TOJIbKO MOPCKHX Le- 
JIeH —- KopaOvleH WH TPaHCNOpTOB; aBMalMOHHble HOMObI — WIA 
MOpaxXeHHA MOPCKHX H OeperoBblx Werte. Ynpap.1semMble Ke 
PeaKTHBHbIe CHAPAALI MOryT NopakaTb OeperoBble, BO3AYIL- 
Hble, HaLBOANbIe H NOABOAHbIe MOPCKHe LeJH. 


B 3aBHUCHMOCTH OT POA HOCHTeJIA HU POMa We, WIA Mopa- 
KH KOTOPDIX MpCANasHaualoTcA YNpaBJIHeMble PCaKTHBIIbIe 
CHAPAAbI, OHH B HacTosulee BpCMA, TO TPHHATOH B OOJIbILHH- 
CTBe 3apyOexKHbIX CTpaH aMepHKaHCKOH KaccHu(uKauHH, e- 
JIATCH Ha YeTbIpe Klacca: 

«3CMJIA -— 3CM.19> — CHAPSIbI, MpeHaA3SHAYeHHble JIA BO- 
OpyKeHHA KOpabwieHh HM OecperoBbIX OatTapeH HW CyKaulNe ILIA 
MOpaxeHHA MOPCKHX WH HaBeMHbIX (G6eperoBblx) Wee; 

«3EMAIA ——- BOSYX» — CHAPAAbI, MpeHa3HaAUeHHble WIA BO- 
OpyKeHHA KopaOleHh HU OeperoBbIX OaTapeH HU cy Kalllve WIA 
NOPaKeHHA BOBSAYIUNbIX WeleH; 

«BOS AVX — 3CMJIH> — CHAPATbI, MpeqHasHaueHHble JIA BO- 
OPyKeHHA CAMOJeETOB MU BepTOeTOB HU cJlyKallne IA Nopaxke- 
HHA MOPCKHX H Ha3e€MHbIX IleleH; 

«BO3LYX — BO3AYX» — CHaPAJbI, MpeHa3sHayeHHble JIA BO- 
OPyXeHHH CaMOJICTOB H CyKaulwe MIA TopaxkeHHA BO3TYUI- 
HbIX IeleH. 


TlonyTHo cleqyeT 3amMeTuTb, uTo B CILIA sce peaktuBuple 
CHAPATbl HMCIOT OOO3HAYeHHe, COCTOAMee H3 HECKOJIbKHX OyKB, 
ONPCACIAIOUIUX Kacc cHapaya, BHA BOHCK, NO 3aKa3y KOTOpOrTO 
OH pa3spaboTall, H HOMep OOpa3sila CHapsaa. 

Y peakTHBHbIX CHapATOB ApMUM HM BOCHHO-MOPCKHX CHI 
CIA nepBbimu TpeMa 6GyKBaMH OOO3Ha¥aeTCA Klacc, HH NOD- 
Klacc cHapaaa (Ta6u. 3). Uerneproh O6yKBol, o6o3Hayuawllel 
po BOHCK, NO 3aka3y KOTOPOrO MpoHn3BeeHa Pa3paboTKa MauH- 
Horo oOpa3ia cHapsya, Moryt ObiTtb A—apmua (Army) 4 
N — duor (Navy). 

PeakTHBHble CHapsAbI BOCHHO-BO3AYWHbIX cH.1 CLUA uMmeror 
HECKOJIbKO HHOe OO03HaueHHe: OyKBa, OOO3HAaUAIOILAaN MpHHal- 
Ji@KHOCTh 3aKa3a MO POY BOHCK, OTCYTCTBYeT, a HMelOuMecH 
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Ta6banua 3 


ByKBeHHoe o603HaueHHe ympaBJAeMbIX PeaKTHBHbIX CHAPALOB, NPHHATOe B AaPMHH H BOeCHHO-MOPCKHX 
cHaax CLUA 


a 


Ob6o3HaueHHe loakaace cHapsia Hasnayenne 
a 


» OMI — 3eMJA“ "SSM Crpeib6a ¢ Ha3eMHBIX YCTpolicTB No Ha- 


Katacc cHapaaa OGo3HaueHHe 














3CMHbIM UWeJIHM 


se ee eS 

» SOMA — KopabJb* SSM Ctrpeib0a Cc Ha3e€MHBIX YCTPOHCTB NO Hai- 
BOJHBIM KopadJiam 

a i a a es 











» Kopa6Jb —Kopa6b“ SSM Crpeib6a c Kopa6sei M0 HaBOUHEIM Ko- 
padaam 
a a 


»Kopa6ab — 3emsa" SSM Crpeib6a ¢c Kopa6aeH No Ha3emubiM (6e- 
PeroBbiM) WejIaM 

a sa Se 

»HopadJib — NOABOA- SUM Crpesmb6a c kopa6aeH NO NOABOJHDBIM JOg- 

Had qouKa“ KaM, HaXOJAILHMCA B TOABORHOM NOJO*KeHHH 

a es a ss 


wo eMIA — 3eM19“ SSM 











» loqBoAHad AOAKa— USM Crpesb6a c NOABOMHOH JOAKH Mo HalBOR- 
Kopa6ub“ HbIM KOpaOJHM 
Pr 
~LIONBOAHaA AOKa — USM Crpeap6a c NOoBOaHOH AOAKH HO Ha3eM- 
3eMaa“ HbIM I@.1HM 
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IT podoasenue 


—_—! 
a 
ae 


O6éo3HaueuHne Moakjacc cHapiia O6o3HayeHHe Ha3Hauenne 











Kaacce cuapaia 


Se  ————— 








| | 
»Bo34VX — 3emMa“ ASM | Crpeab6a c camMoneTOB 110 Ha3eCMHbIM 
| 1Le.14M 
» DO3A¥X — Kopadub“ ASM Crpemb6a c caMoJeTOB MO HaXBOAHBIM KO- 
Bo3ayx — 3emaa“ ASM pa6auM (H NOABOAHDIM JJOLKaM B HaABOJHOM 
i 110. 1OKCHHH) 








! 
»Bo3AVX —- MOABOA- AUM Crpeab6a c caMoteTOB NO HOABOAHbIM 
Han oAKa“ JOQKAM B TIOLBOQHOM MOM07KeHHH 


we 
» SeMAA — BO3LVX“ SAM Ctpeab6a Cc Ha3eCMHbIX YCTPOHCTB MO BO3- 
RVUIHbIM IeAAM 





| ,Kopa615 — Bo3ayx* SAM Crpeib6a c HaJABOAHbIX KOpaobseH NO BO3- 








BO3AVX* 
| 





» SEMA — BOSAVX“ | SAM AYUIHbIM Ie JM 
»LloABOWHaA AOLKa — UAM Ctpemb6a ¢ NOABOAHDIX AOTOK (B NOABOR- 
HOM IOJO7*KeEHHH) TO BO3AVDIHBIM WeJ1dM 


Pa a a ante ep a nm eed —aee a 
| | ics gh edie eae 
ee AY = AVX" | | IbOE IMO. CaMOJ€TaM 
» BO3AVX — BO3 AVX‘ AAM »BO3ayX — BO3AYX AAM : ae C CaMOJeTOB MO J 
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Be HIM TOM GyKBbI ONpezeAIOT Ha3HayeHHe cHapsana (Ta6s. 4). 
Lludpbl, KaK HW B MepBom culyuae, O6O3HaUAaIOT HOMep OOpa3lla 
cHapsla. 

Ta6Ouanua 4 


ByKBeHHoe O603Ha4ueHHE YIIPaBAAeMbIX PeaKTHBHbIX CHapHAOB, 
NpHHATOe B BOCHHO-BOSAYUWHBIX CHAax CLUA 





Kanacc cuapsgza O6dosHauenHne Hasyayenne 


»SeMAA — 3eM/1A“ TM HMopaxenve wuelel, naxoas- 
IHXCA B ONnepaTHBHO-TaKTH4e- 
CKOH rayO6uHe 


—_— 


,deMJA — 3emMaa“ SM Hopaxkenne cTpaTeruyecKHx 
Wee, HAXOAAMLUXCA Ha yase- 
HHH 6omee 1000 Ku 














»Bo3snyx — 3emMaa“ GAM TlopaskeHHe Ha3eMHBIX M MOp- 
CKHX Lewen 

»deMJA — BO3Lyx“ JM | TlepexsaT Bo3AyWHbIX WeaeH 

»Bo3kyx — BO3- GAR TlopaxkeHHe BO3XYWHbIX We- 


yx" eli 








Tlocae OyKBeHHbIX H WMPPOBHIX O603HAYeHHH cHapAa 
B OOOHX CJIyUaAX, KaK MpaBulo, MaeTcA ero yc/lOBHOe HavMe- 
HOBaHHe. 


JlaibHOCTb JeNCcTBHA 


JlanbHOcTb JeicTBuA — BarKHelee OoeBoe KauecTBO Opy- 
KWH, OHO H3 OCHOBHBIX efO TAaKTHYeCKHX CBOHCTE. CrTopoua, 
HMelwollad opyxuHe c 6oJIbUeH MabHOCTbIO WeHCTBUA, YeM ee 
MPOTHBHHK, MOXKeT BbIOMpaTh HaHOoJlee WeJlecooO6pasHylo jH- 
CTaHUMIo 60K, HAHOCHTb Yapbl NO MPOTMBHHKy, He MOWBepranch 
BO3HECHCTBUIO efO OPyKHA, HAHOCHTh yupexalollve ylapbhl. 

Tak, 60eBble CBOHCTBa COBPeMeHHOH KPYyIHOKaHOepHoH ap- 
THJWJICPHH, YCTAHOBJICHHOH Ha KPYMIHbIX KopaGJAx (JIMHe@HHBIX 
KopaGax, Kpelicepax), Mo3BO/IsIoT BecTH OOH Ha HCTAaH- 
unax 25—40 xm (13,5—22 muan). Jlaabyoctb mpumMeHeHusa 
TOPNeAHOTO OPYyXHA pa3sJIHYHbIMH KopaOAMH KoOJeOseTCA 
B Mpenestax 1—10 Km (0,5—-5,5 Mun). JlantbHocTh npuMmeue- 
HHA ABHalHOHHbIX O6OMO H TOpMex B 3HAYHTebHOH Mepe 34aBH- 
CHT OT BbICOTbI OpocaHug. 
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JLaIbuocTh HPHMCHeHHA COBPeMeHHbIX O6pa3loB ynpaBse- 
MbIX PCA@KTHBHbIX CHAPAAOB MOMKET ACKATH B Upedewax oT He- 
CKOJIBKHX KHJIOMeTPpOB 4O H@CKOJIbKHX ThICAY KUJIOMeTPOB, YTO 
HAMHOFO TMpeBOCXOAHT aJIbHOCTbh Ae€HCTBHA BceX CYLlLecTBYIO- 
WHX BHAOB OPyxKuA, 


B 3aBHCHMOCTH OT JaIbHOCTH JelicTBHA yupaBJAeMbIe pe- : 
AKTHBHbIC CHAPHAbl 3a TpPaHHWeH B HacTOALee BPeMA pa3zin- 
uatorT: 


a) yipaBsemMble peakTHBHble CHAapAAbI OW KHerO  {eil- 
CTBHA, MpestHaSHaYeHHble JIA NOPaxKeHHA Wevleli, HAXOAAULUXCHA 
Ha paCCTOAHHH OT HCCKObKUX KHJIOMeTPOB JO HECKOJIbKUX {Le- 
CHTKOB KHJIOMCTPOB; 

6) yipab.isemble PCaKTHBHble CHaPAAb! atbHero MelicTBHA, 
MpeAHA3HaAVeHHble AIA MOPaKeHuH OObEKTOB, HAXOAAMUXCA Ha 
PacCTOAHHH HeCKOJIbKHX COTCH KHJIOMETPOB; 

BK) M@XKOHTHHEHTAIbHbDIe YIPABJIAeMbIe PeaKTHBHble CHa- 
PAAbL WH OasWicTHYeCKHe PakeTbl, MpeAHasHaeHHble WIA nmopa- 
MeHHA COLEKTOB, HAXOAAILMXCH HA paCCTOAHHH HECKO.IbKHX 
ThICSY KIVIOMETPOB. 

BoJbuine RadbHOCTH MOJeTa YAPaBACMbIX PCAKTHBHDIX 
CHApAOB OOeCNCUuMBalOTCA O.larojsapAh MPHMeHEHHIO B HX Cco6- 
CTBEHHDIX WBHraTeleH. Cama no ce6e MaIbHOCTh Movlera CHa- 
pala CaMOWebIO ObITh HE MOMKeT. Bo Beex CYUAAX JOJDKITDI 
ObITb OOCCICYCHbI MOCTATOUNO BBICOKHe BepOATHOCTH NMomawa- 
HHS B Web HPH MpHMeCHeHHH ero BO BCCM AHaNa3OHe JLaJlbHO- 
cre. BricokHe BepOsTHOCTH NOMaaHHA YIpaBAAeMbIX PCakTUB- 
HbIX CHAPSLLOB B pa3JIHYHOrO POMa MOpPCKHe, BO3AYIUNbIC HI 
Ha3CMHble WesIH JLOCTHraroTCA 3a CueT MPHMCHCHHA CHCTeM 
ViipaBsIcHHa ToIeTOM YPC, BecbMa pa3JIMYHbIX NO NasHaycHHld, 
IipHHHNaM JCHCTBHA H TeXHHYeCKOMY OMOpM.IeHHIO. C.10%K- 
HOCTb PCUICHHA 3aad yupaBJIeHHA MOJIeTOM CHapsasla onpesle- 
JT CO6OH SHAYUTeCIBHYIO CIOXKHOCTH CHCTeM YilpaBJIcHHg, 
BKTOUaIOILNX, KaK MpaBHo, GopTroBple cpeAcTBa CHapsia, 
KOMIVIeCKC MpPpHCOPHBIX CpeACTB HOCHTeA, A TAKKE KOMILICKCHI 
cpelacTB oO6ecneyeHHaA. 

J[BuratTetn YIpaBIACMBbIX Pe€AKTHBHbIX CHAPAAOB B IIPHH- 
Mule MOTYT ObITh Pa3/leJICHbI Ha [Be Pe3KO OTJHUHbIX PpPyNtbl: 
ABMrAaTeu, CNOCOOHbIe pa6oTaTb TOIbKO B mpeedax 3eMHOH 
arMoc(epbl, T. e€. Te, B KOTOPBIX cropaHHe ropiouero oGecte- 
UNBaeCTCH 3a CHET HCMOJb30BAHHA KHCOPONa BO3LyYXd, HW JIBH- 
rare, HC 3aBHCAULHe OT HaIHYHA aTMoc(pepbl, CMOCOOHBIe pa- 
6oTaTb H B Oe3BO34YUIHOM TpocTpancTBe (pakerTHbie). /]Bura- 
TeJIH STOH BTODOH TpPyMTbl UCMOIb3yIOT IA padoTbl 3anac 
OKHCIHTe1A, HAXOZAWIMNCA Ha OopTy cHaps a, 
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K neppott rpymme 2BuratTesleH OTHOCATCA pacnpocTpaHeHHble 
B COBpeMeHHOH aBuallun Typ6opeakruBHble zBHraTerm (TP/JI), 
npsimotounple (TIBPJI) u nyapeupyioume (IlyBP1). Bce rpu 
THMa 9THX JLBUraTevleli ABAAIOTCA, TAKHM OOPa3oM, BO3AYINHO- 
peaKTHBHbIMH. Bropaa rpynna ABuraTelel (PpaKeTHbIX) BKJIIO- 
yuaer B ce6— XKHAKOCTHbIe peakTwBHbIe ABuraTetn (AKPH) u 
IOpOXOBble peakTHBHble ABHraTetH (IIPJL). 


TpomMaguoe OOIbIIMHCTBO HHOCTpaHHbIX OOpasloB TaKTH4e- 
CKHX YIMpaBJIA€MbIX PCAKTHBHbIX CHAPAOB, OTHOCALIMXCA K HaH- 
6oulee PacIIpOCTpaHeHHOMY BHAY CaMOJIeTOB-CHapAOB, CO31aHO 
HH CO37aeTCA C YYETOM HCIOJb30BaHHA B HUX TyYpOOpeaKkTHB- 
HbIX JIBHraTceH. ITH ABUFAaTe/IH XOPOWO OCBOCHHI, HAaKOIVJIeH 
ONbIT HX SKCMIyaTallWv, OHH HawexKHbI B pabote. EcTecTBeHHo, 
UTO TpaCKTOPHH 3THX CHAPAOB, ABHTaTeJIH KOTOPbIX OJDKHbI 
pa6oTaTb B TeyeHHe BCeroO BPeMeHH MOJlIeTa CHapAAa, pacno.la- 
raloTCH WeJIHKOM B Tipewesax 3eMHOM aTMocdepbl HW Je2Kar, 
KaK IpaBHJO, B J\Hama3zone BbICoT WO 10O—30 xm. K Takum CHa- 
pagam ornocsatca YPC SSM-N-8 «Persioulyc», TM-61 «Marta- 
nop», AUM-N-2 «Iletpea», SM-62 «Cuapk» H Apyrue. 


Ja HeEKOTOPbIX THIIOB CHApAAOB, OCHOBHAA YacTb TpaeKTO- 
pHil KOTOPbIX TIpOXOAHT Ha OoO.IbLUOH BbICOTe H KOTOpble O6u1a- 
aor (HAH JOJOKHbI O6slaqaTb) 3HaYHTeCJIbHbIMH CBePX3BYKO- 
BLIMH CKOPOCTAMH toJleTa, TIPMMeCHAIOTCA IPAMOTOUHbIe BO3- 
RYiWHO-peakTHBubie ABuraTetH (IIBP/L), BpiroqHble B 93THX 
Clyuaax MO CKOPOCTHBIM XapaKTepHCTHKaM H HeBbICOKHM pac- 
xoaM roployero. []pHMepaMu TaKHX CHapsAAOB MOLYT CJIyYKHTb 
cTpaternyeckue o6pa3subr GAM-63 «Packat» nu SM-64 «Ha- 
paxo» (06a CIIUA). Ilo MHeHHaM HHOCTpaHHbIXx CMMelHaJIHCTOB, 
9sTOT THM QBHraTeei sABJIAeTCH BeCbMa Ile€PpCMeKTHBHbIM JIA 
CBePX3BYKOBBIX KPbIaTbIX PCAKTHBHbIX CAMOJICTOB-CHapHAJOB. 


TlyibcHpy!OulMMM = BO3,,YWIHO-peaKTHBHbIMH =&.IBHTaTeJIaMH 
(lyBP) cua6xkalucb, Kak [paBHJIO, TOJIbKO [HepBble, elle 
HeECOBCPLIeHHbIe OOpaslbl CaMOJIeTOB-cHapAOB. Takuma cHa- 
PALAMH ABIAIHCb: HeMewKHH V-1, Ha KOTOPpOM BMepBble Obl 
vcTanoBaieH JTIyBP, amepHkanckue KONHH ero — CaMoueT- 
cHapsa «<JlyH» MH BO3qyuIHad MHUWeHb KDD-1 «Kotugzny», 
(ppalluy3ckaa KOMNHA — BO3yWIHaAd MHWeHb «ApccHal 5-001» 
H pag gp. Jipuraten 9TH O6vlaqaloT CpaBHUTe/IbHO HH3KHMH 
CKOPOCTHbIMH H BbICOTHbIMH XapaKTePpHCTHKaMH, OrpaHH4yHBalo- 
WiHMH HX NIpHMecHeHHe. 


Bce TpH yKa3aHHble THMa peakTHBHbIX ABHTaTeeH mpeqHa- 
3HaualOTCH IX YUpaBJIMeMbIX PeAKTHBHbIX CHAPAQOB, HMelo- 
IMX pa3BUTble HeCylMe MOBepXHOCTH (KPbIWIbH#), KOTOpbIe 
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O6ecneunBalwoT Cco3AaHve HeOOXOAUMOM DIA OcyllecTBAeHUA ro- 
PH3OHTAIbHOrO NOJeTa CHapAda adpoAMHHAaMHyecKOH MOJ'beMHO 

CHIbl TOJIbKO TIPH HaJIMYHHK ONpeAeIEHHOH CKOPOCTH MoweTa, He 
MeHbIUeH, UEM MHHHMaJbHO HeoOxonHMag. M3 Bcex Tpex THNOB 
(Burateseh TOKO TPZ cnoco6Hbl pa3BHBaTb TATY IPH cKOpoO- 

CTH CHapsjla, paBHOH Hy.Ii0O, T. e. HO ero 3amycKa, ONaKO 3a- : 
NycK CHapada Ha ero coOcTBeHHOoM TP/ tpe6opal ObI, no 
aHaJIOPHH Cc aBhallvel, OObWIMX JWIMH pa3Oera JWIA JOCTHKe- 
HHA B3JIeTHOH CKopocTH. B cuuly 9TOrO CaMOJIeTHI-CHapsAbI BCeX 
yKa3aHHbIX THNOB Tip 3aflycKe c 3e€M1H WH KOpaGJeH MoJlyualoT : 
9TY B3IETHYIO CKOPOCTb B TeYeHHe KOPOTKOTO BNeMeHH 34 CUeT 
paOoTbl cTapToBbIX (pa3roHHbIX) [BHraTe/lel, Kak lpaBHio, 
NOPOXOBbIX. YcTaHOBKa 93THX ABHraTeleli MpOH3BOANTCA MOA 

YIVIOM K OCH CHapAa B BeEPTHKAaJIbHOH TWIOCKOCTH WIA) KOMIICH- 

CaWMH Beca MoceqHero Mocle CcxOja ¢€ YCTAHOBKH BePTHKalb- 

HOH COCT@BJIAIOWeH CHJIbl TATH cTapToBoro ABHratTesA. Tlocsge 
lipekpalleHHsA pa6OoTbl cTapToBoro JIBATaTeIA OH OTeIAeTCA 

OT CHapAdya, MpodoKalollero NOweT NO OMHUM 3 paccMo- 
TPeHHbIX BO3JLYIIHO-PeaKTHBHbIX MBHraTevleH. 

[pomajHoe O0.1bUIMHCTBO HHOCTPaHHbIX OOpa3llOB Kpblla- 

TbIX YIIPABJIA€MbIX CHAPAXOB OOalaiwT B HacTOAee BpeMA 
OKOJIO3BYKOBbIMH CKOpocTAMH MoJlIeTa («Mataop», «Perblo.tyc» 
H Ap.), XOTA OTAeI buble O6pa3ilbl HMEIOT H CBEPX3BYKOBbIe CKO- 
poctu, HanpHmMep GAM-63 «Packau». 

B HeKOTOPbIX CJly¥aiX MpH KOHCTPyHPOBaHHH CaMOeTOB- 
CHAPAOB IIPHMeHAIOTCA WM XKHAKOCTHbI€ PCAKTMBHbIe ABUAaTeJIn 
OKP/L), uTo MovKeT OKa3aTbCH BbIFOMHbIM TOJIbKO Ha CpaBHH- 
T@IBHO Ma@JIbIX JaJIbBHOCTAX H3-3a€ BeCbMa OOJIbINMX YJeJlb- 

HbIX PaCXOJOB TOIMVJIHBa, CBOHCTBCHHbIX S3TOMY THITyY jBHra- 
Teel. 
PKHAKOCTHBI€ H MOPOXOBble PeaKTHBHble JBUraTelH, AB- 
JIAACb WeJIHKOM aBTOHOMHbIMH, He HaklaAbIBaloT HHKAKHX orpa- 
HHYeHHH Ha TPpaeKTOPHIO Mo.leTa cHapsaa, KOTOPaH, B YTOM 
clydae, MOKeT MpOXOAHTb HW BHe TWVIOTHDIX CJIOeB 3eMHOH 
aTMocdepbl. Bowbiliad TAra 9THX ABHFaTeJel WH GOJIBLUIOH yMe.Ib- 
Hblii pacXO TOMJINBA ONpeeAAIOT COOOH MOCTHKeHHE BeCbMa 
BbICOKHX CKOPOCTeH H BbICOT MoleTa B TeYeHHe CpaBHUTeJIbHO 
MaJloro oTpe3Ka BpeMeHH. Bo3mMoKHOCTh ObIcTporo Habopa cKo- 
pOCTH C TIOCJIEAYIOWIHM BBIKIIOUeHHeM JBHraTeJA UW mMo/leTOM 
NO HHCPUHH NO, AeHCTBMeM CHJIbI TaoKeCTH (TO G6adwincTHye- 
CKOH TpaeKTOPHH) HCMOb30BaHbI B OaJWINCTHYeCKHX pakeTax. 
B 9THX CJLYUaAX POPH3OHTAJIbHbIM MoOJleT NapadwebHO 3eMHOH 
MOBEPXHOCTH B MIOTHBIX CJIOAX aTMOC(epbl HeBbIFOAeH H3-3a 
3HAUHTe/bHOrO JIOOOBOrO CONpOTHBJIeHHA. OTHMH coo6paxe- 
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HHAMH BbI3BaH Mepexost K GbICTPOMY BbIXOsty 3a Npesevipt M10T- 
HbIX CJIO€EB ATMOCHEePbI H MAKCHMaJIbHOe HCIOb3OBaHHe paspe- 
*KCHHbIX BeECbMa BbICOKHX CJlOeB, Pe COMPOTHBJIeHHe NoJIeTy 
BeCbMa He€3HA4HTeIbHO, C NOCeAYIOUMM BXOJOM 
B aTmMocdepy HenocpeACTBeHHO B paHoHe IevIH. 
AspoquvaMuueckhe pyJIH IIpH TaKOM MovJleTe He- 
3(PPeKTHBHBI, KPblIO, cosfaloliee MODbeMHytO 
CHJY — TakKe, NOITOMY Y OaJJIMCTHYeCKHX PakKeT 

. OHH OTCYTCTByOT. YmpaBAeHHe Ha HauaJibHOM 
(aKTHBHOM) y4acTKe MoeTa OCYULECTBAAeCTCA IPH 
MOMOULH Fra3OBbIX pyle (pacrOJIOx%KeHHbIX B I0- 
TOKe UCTeKaIOULMX Fa30B B Colle ABHraTes), 
a CTAOHJH3alUA PakeTbl MPH BxOse B aTMOcdepy 
Ha MaCCHBHOM y4¥acTKe ocTHraetcaA MpH o- 
MOUIH BepTHKaJIbHOrO OIepeHHaA. 

PKHAKOCTHbIe PeaKTHBHble ABHraTesH MpHMe- 
HAIOTCA TaKKe B 3CHHTHBIX CHapAax. 

K pakeTHbIM ABHraTeJIAM OTHOCATCA H NOpo- 
XOBbl€ PeaKTHBHble ABHraTelu, pabotratollue Ha 

~ TBEPJOM TOMBE. OTH WBHraTeIH IIPHMeHALOTCA, 
B OCHOBHOM, B H@KOTOPbIX 3CHHTHBIX CHapAyax 
HM B HeYyMpaBJIHeMbIX PeaKTHBHbIX CHapAsax pa3- 
JMUHOTO Ha3HayeHHsA, BKTIOUaA U HanOovlee Kpyti- 
Hble H3 HHX (TakHe Kak «Ouect JI>KoH», CILIA). 
Kpome Toro, OHH UIMpOKO pacipoctpaHeHbl Kak * eo 
CTapTOBble ABHraTeIH IIA CHaPAHOB, CHAOKEH- — crynenuatoli 
HbIX, KaK TpaBHJlO, BO3AYIWIHO-peaKTHBHbIMH JBH- pakeTbl 
raveIaMH = pa3JIHuHbIx THNOB. [lopoxoBbie BH- 
raTeiH CMOCOGHbI pa3BHBaTb OO/IbIy!O TATY B KOPOTKOe BPeMa, 
T. e. oGecneyuTb ObICTPbI pa3roH cHapsaga. Tlopoxosnie ABH- 
raTeIv MpOCThl WU Hajlex*KHbI B 9KCIWyaTalMH WH OTHOCHTEJIbHO 
AcwesbEl. 

B HeKOTOpbIX CJly4anx, Kora B KayecTBe JBHraTe/ia CHa- 
pala, UMelollero OOUIbLIYIO LaJIbHOCTb CTpembObl, MPHMeHAeTCA 
9KHLKOCTHbI/ PeCAKTHBHbIH JBUuraTelb, CHapA WelaercH MHOZzO- 
cTynexuaToim (pic. 1), UTO BbISbIBAeTCA KelaHHeM OCBOOOJHTb 
CHapad OT «MepTBOrO» rpy3a KOHCTpyKUMH, 3akm0uUaBUeH 
yoke H3pacxoqoBaHHoe ToniuBo. Iipw sTOM Kaxkaa Nocezyio- 
lad CTYMeHb MpelcTaBsneT coOoH MoesHylo Harpy3kKy Mpesbl- 
flyulet cTymeHu. THMHUHBIM MpHMepoM Takoro cHapsda sAB- 
JideTcd HeMellkkad KoMMOHOBKa paket A-9/A-10. B u3BecTHoM 
CMbICJI€ CIOBa B Ka¥ecTBe MepBOH CTYNeHH MOKeT paccMaTpH- 
BaTbCA JOG6OH CTapTOBbli ABHraTelb MO60ro0 cHapAya, HMel0- 
uuiero BTOpOl (OCHOBHOHM) ABuraTejb. TloMbITKH CO3aHHA MHO- 
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POCTYNCHYATHIX CHAPATOB C HACNOJIb3OBAHHEM MOPOXOBDIX JBH- 
rareseH Ait MOAYYCHHA GOvIbIHX MabHocTell (NodHIKa COTCH 
KHJIOMCTPOB), MO-BHAHMOMY, ceOs ie ONpaBsaan Hu, mMocae ue- 
MCUKOTO CHapsila «Pelin6ote», u3Becruit o6 UX pa3spaboTKe He 
HOCTYIaJlo. ‘ 
BaslincTHueckue PaKeTbl B OTJIMUHE OT PCAKTHBHbIX cHapsi- 
ROB C NOCTOMHHO paOoOTaIoulMMH ABHTAaTeAMA MOryT cTapTo- 
BaTb He C HaKTOUHBIX HaltpaB.IAIOULMX CTapToBoro ycTpolicTBa 
(10 KaKHM-TO yPIOM K TOPH30HTY), a BepTHKadbHO BBepX. ; 
J\OCTHIHYB OMpeAeTIeCHHOM BbICOTbI, OHH HAaKAONSIOTCA K rOpHu- 
3OHTY, YTOOb! K MOMEHTY OKOHYAHHA Pa6oTL ABurATeIA yrou 


2 
600-1000 xm 
45° 10-30 Km ' 
— OT pee oa reesnee SERNA A 
ae ee 8000 a: 





Puce. 2. Tpaexropum: 
— f ~ caMoueta-cHapaata; 2 — GananeTuuecKkow paKeth 


HakJIOHA K TOPK30OHTY cocTaBIsl mpumMepHo 45°, uro cooTpet- 
CTByCT MaKCHMa.IbHOH JaJibHOcTH HoJlera. locate storo cHapag 
NO HHCDUHH AOCTHPaeT BEPIUHHb! OaWIHCTHYeCKO! KPUBOH H Ha- 
WHHaeT ABHAKeCHHE MO HHCXOAMWIeEH BeTBH TpackTopuH. Takum 
o6pa30M, MoctTuraercad Ooulbuad WaIbuOcTh Moslera CHapsa. 


CpaBHuBad TpaeKTOpHH H CKOpocTH Mowera (puc. 2) paker 
H CaMOJI€TOB-CHAPAAOB, MOMKHO CACIaTb BbIBOA, TO OamncTi- 
YeCKHE PaKkeTbl MO CPaBHeHHIO C PpeaKTHBHbIMM CHAaps.lamMH 
C MOCTOAHHO PpaOOTalOWMMMH JBHTaTe@IAMH OOajaloT BecbMa 
BaXKHbIM C BOCHHO! TOUKH 3PCHHA KAYeCTBOM: HX TPyAHO O6na- 
PYKUTb H YHHYTOKUTb BO Bpema Toveta. Tloyromy GOacwincTu- 
YECKHE PakeThl MpeHasHaualoTCA B OCHOBHOM JIA HaHeecHHuA 
BHe3anHbIX YapoB MO BaKHbIM cTPaTerHuecCKHM OOBCKTAM, 
PacnO.1OKeHHbIM Ha OOJbLUAX yaJIeuHAX (HafpHMep, HaXoJLsI- 
WHXCH B TbhWIY MPOTHBHHKa) OT MecTa 3anycka paket, 
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IpsekTHBHOcTh NpHMeHenHaA 


IppekTHBHOCTh MPHMeHEHHHA OPyxXuH oMpeweaetca Mpo- 
IGHTOM MOMaaHHA B Ueb HW XApakTepOM BO3ReHCTBHA Ha Hee. 

Kak MOKa3bIBaeT CTATHCTHKa, B HepBylO MHPpOBYylO BOHHY 
CPeAHHH MpoueHT NoNaaHHA B Web Obl PaBeH: DAA apTHe- 
PHH (KpynHOKasIHOepHoOHK) 2,7%, mia Topmem oKoslo 11%, mA 
ABMAWHOHHBIX 60M6 okovIo 1%; BO BTOpylo MUpOByIO BOHHY 
IIPOWeHT TomaaHuA B Leb COOTBETCTBEHHO Obi 3,6%, OKOJIO 
15% u oKOJIO 7%. 

QOKCIePHMeHTaJIbHble JaHHble WOKa3bIBaloT, UTO BEPOATHOCTb 
MOMaAaHHA YMpPaBJIAeMbIX PCAKTHBHbIX CHAPATOB 3HAUNTeJIbHO 
BbIWe, 4EM Y APYrPHX BUAOB OPyXHA, MO HHOCTPAHHbIM JLAHHDIM 
OHa MocTHraeT 46% u Oosee. CrouIb BbICOKaH BEPOATHOCTH MO- 
NMaqaHuA yilpaBJAeMbIX PeaKTHBHbIX CHAPAAOB B lelb OGecre- 
YMBaeTCA paooTOH MpHOopoB ynpaBJleHvA CHapsaMH B MovleTe. 

Bce cyllecTByIOulHe CHCTeMbl ypaBJIeHHA PpeaKTHBHbIMH 
CHapAAaMH pa3qeAloTcCA Ha clenyioulue: 

a) aBTOHOMHaA (HIM MporpaMMHas) — Kora yipaBsleHne 
CHAPATOM OCYULeECTBJIAeTCAH UWeJIHKOM C NOMOLIbIO HAXOJALIMXCA 
Ha OopTy ero MpHOopoB B COOTBeTCTBHU C 3apaHee 3a/aHHOoH 
HM TpaeKTOpHeH (BbICOTa, HalipaBseHve Movweta); 

6) TeleynpaBJleHnHe,— Korgqa ympaBleHue CHapaAOM oOcy- 
IECTBJIACTCA C TOMOLKbIO CNelMaJIbHbIX IIPHOOPOB B COOTBET- 
CTBHH C KOM@HJaMH, HepeqaBaeMbIMH C TIYHKTa yipaBJlenua, 
pacnoJIO#KeHHOrO Ha KOpaGvie, cAaMOJIeTe HIM 3eMI1e; 

B) CaMOHaBemeHhe,—— KOrga HaBeeHve CHapsafa Ha Leb 
OGeCIeYHBaeTCA CIEMHAIbHbIMH YCTPOHCTBaMM (TFO.IOBKaMH Ca- 
MOHABeeHHA), PearHpyIOWMMH Ha OMpPeNeJIeHHbIM KOHTPactT 
Welw HW doHa (paqwHOsOKAWMOHHbIM, TemIOBOH, onTHyeckuit 
HT. 11.); 

r) KOMOHHHpOBaHHoe ynpaBJleHHe,— Korgqa JIA ynpaBwe- 
HHA MOJIETOM CHapafla MO TpaeKTOPHH UM HaBeeHHA ero Ha 
WeJIb HCMOJIb3YIOTCA Pa3sIMUHble KOMOUHAILHH 3 TpexX BbIlilere- 
PeC4UHCJICHHbIX CHCTeM (HATIPHMeP, ABTOHOMHOe ynpaBleHHe HU 
CaMOHaBeeHne, TeleylpaBeHHe H CaMOHaBeeHHe H T. .). 

CalenyeT OTMETHTb, UTO B YNPABJACMbIX PeaKTHBHbIX CHa- 
pawqax OObIYHO MPHMeHAIOTCA HMeHHO CHCTEMbI, MOCTPOeHHbIe 
Ha OCHOBe KOMOHHAUMH pa3/IHYHbIX MPHHIHMOB ynpaBJieHHuA, 
XOTA B WeJIOM PAE CyYaeB NPUMeHAIOTCA H CHCTeMbI, HCMOVIb- 
3ylOllWe KaKOH-JIH60 ONHH W3 MpHHWHNOB (AaBTOHOMHOe ypas- 
JIeHHe — WIA OasWIMCTHYeCKHX paKkeT, CaMOHABeeHHe — WIA 
pala o6pa3oB cHapaAyOB THIa «BO3LyYX — BO3AYX»; Teleympas- 
JieHve -—— JIA HEKOTOPbIX THIMOB MPOTHBOTAHKOBbIX CHapsAOB). 


21 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


AeTonounoe ynpabaeHue — o6ulee MOHATHe, NMpHMeHHMOe 
KO Bce€M TeM C.J1y4aHM, Kora TpaekTOpHA MowleTa CHapHa, Ha 
BCe€M e€@ TIPOTAKeHHH, ONpeeseTcA TOIbKO KOMIMIe€KCOM IIpH- 
OOpHOH anllapaTypbl, pacnOJlOKeHHOH Ha OopTy cHapAa, U 
HUKaK He CBA3AHHOH HH C IIPHOOPHbIM KOMIWICKCOM HOCHTC.1A . 
OpyXuA, HH C XapaKTepoM HIM CBOHCTBaMM Ue. K 9TOMYy 
BUY YipaBJleHHA OTHOCATCA CHCTeEMbI C HCMOJIb3O0BAHHEM JIPHH- 
UHNOB ABTOIMHIOTHPOBaHHA, CHCTeEMbI, MOCTPOeHHble Ha OCHOBe 
NIpHMeHeHHA ACTPOHABUTallMH UH T. I. ‘ 

ITpuMeHeHuHe cpeACTB aBTOMVWJIOTHPOBaHHA KaK aBHAallHOH- 
HbIX, TaK H YUPaBJIH€MbIX CHAPAAOB OCHOBaHO Ha CBOHCTBe 
CBOOOAHOrO THPOCKONa COXPaHATb HEH3MeHHBIM MOJIO7KeHHE 
CBOHX oceli B MpoctpaHcTBe (Mmpu HeydeTe HOrpelinHocTeH, BO3- 
HHKaIOULHX OT «KYBOAOB» PrHpocKotla MOA BIMAHHeM BpalleHnA 
3eMJIH, CHJI TpeHHA B TlOMBecaxX H T. Il., a TaKkKe OT OWHOOK 
B HavaJIbHOH OpHeHTauun ero oceH). B pe3ysipTaTe BHeLUHHX 
BO3aeHcTBHH Ha cHapaa (BeTep UH T. H.), OLWHOOK, BOSHHKalo- 
IHX OT HeCOBEPHI€HCTBA BBINOHEHHA aspo/AHHaMHYeCKOH 
CX€Mbl, @ TakKe YKa3aHHbIX YBOJOB THpOCKOMNOB, CHCTeMBbI 
C ABTOIHJIOTHPOBAHHeEM XaPpAaKTePpH3YIOTCH SHAYHTeJIbHbIM pac- 
C€HBaHHeM CHAPHOB H 3aBHUCHMOCTbIO PpacceHBaHHA OT Bpe- 
MeHH MovleTa, H MaJIO NPHrOAHbI JA cTpebObl MO MaJIbIM Ile- 
JAM, B OCOOCHHOCTH, MOABHKHBIM. 

ABTOHOMHOe YIPaBsleHHe MOKeT ObITh BbINOJIHeHO Ha TIPHH- 
ume peryIAPpHOrO KONTpOwA (bakTH4ecKOrO MecTa HaxoxK]e- 
HHA CHapssla BO BPeMA TogleTa Cc 3apaHee PaCCUHTAHHbIM H BHe- 
C@EHHA COUTBETCTBYIOILUX KOPPeKTHBOB B PeXHM TlOovleTa B CJIy- 
yae HX HecoBpmagzeHHa. OHOoH u3 cCHCTeM aBTOMaTHYecKoro 
yOpaBseHHA CHapAOM B MO/leTe, OCHOBAHHOH Ha 39TOM UpPHH- 
lidtie, ABIAeTCH aCTPOHABUCALUONHAN CucTemMa. CYLWHOCTh 
3TOH CHCT@MbI CBOAHTCA K TOMY, YTO WICKTPpOONMTHYecKKe TIPH- 
Gopbl, CMOHTHPOBaHHble B CHapsle Ha CTaOHJIM3HPpOBAHHOM 
OCHOBaAHHH, HeMpepbIBHO HABOATCA C TMOMOLL[bIO BbICOKOUYB- 
CTBHTCJIbHbIX (POTOSJIEMCHTOB Ha ABa He6ecHbIx cBetTuta. [lo- 
JOKeHHe CHAPAa Ha BCEM TIPOTHXKCEHHH TPaeKTOPHH OTHOCH- 
T@JIbHO 3THX CBETH.T 3apaHee onpegesteHo. IlostTomy HecoBiaye- 
HHe B3a€HMHOTO NOJMORKeCHHA CBETH UH CHapsada, OOyc10BIMBae- 
MOe€ OTKJIOHEHHEM (akTHYUeCKOH TPaeCKTOPHH CHapAa OT 3a- 
J[AHHOH, BbIZOBeET CpaOaTHIBaHHe COOTBETCTBYIOWMX Me€XAHH3MOB 
CHCTEMbI YIPaBeHHA H BO3BpaTUT CHapsA, Ha 3akaHHylO Tpa- 
EKTOPHHO. 

Ha 9TOM Ke MPHHWANe MOryT ObITh BbINOJIHeHbI H Apyrne, 
AHAJOPHYHbIe STOH, CHCTCMb! ABTOHOMHOrO yipaBsleHus. B uacr- 
HOCTH, MOryT ObITb CO3ZaHbl MpHOoOpbl AaBTOHOMHOrO yiipaBie- 
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HHA, HCMOb3YIOUNe JJIMHHOBOJHOBbI€e paMOHaBHrallWOHHble 
cucTteMb! <JlopaH» wu «/lekka». B 9THx npu6opax HabwlofeHne 
34 CBeETHIAMH 3a€MCHEHO HaGJIIOQeHHeM 3a PaHOMaAKaMhH. 

I]pH HeBO3MOMKHOCTH HCMOJIb3OBaHHA B TeyYeHHe HEKOTOPOTO 
MIPOM@XYTKa BPeMeHH ACTPO- HH PaWWOHABHTalHOHHOH CH- 
CTEMbE (O6s1aYHOCTb, PaAMOMOMeXH) ylIpaBJIeHHe CHapsALOM Bpe- 
MeHHO TlepeKllouaeTCA Ha TaK Ha3bIBaeMyYlO HHEPIMOHHYy!O CH- 
CTeEMY YIIDABJICHHA, ABJIAIOWLYIOCH Pa3SHOBHAHOCTbIO aBTOMH- 
OTA, 

AcTpoHaBHralHOHHad HW aHaJlOrMuHble elf CHCTeMbI aBTO- 
HOMHOrFO yipaBJleHHa OOvlaqator, 10 COO6LIEHHAM HHOCTPaHHoH 
Me4aTH, AOBOJIbHO OOJIBLIOH TOUHOCTbIO YIIpaBJIeHHA MOJIETOM 
CHapAya, MOSBOJIMIOWeH MopaKaTbh KPyIHble MIOWAaHble eH, 
HAXOMAUIHeCCA Ha 3HAUMTeEIbHOM YyJlaJIeHHH OT MecTa 3allycKa 
cHapsya. 

[loo HTe/IbHBIM Ka4¥eCTBOM aBTOHOMHOH CHCTeMBI yIIpaB- 
JI@HUA MOJeTOM PeaKTHBHOTO CHapsda ABJIACTCA ee HeEBOCIIPH- 
UMYMBOCTb K MOM@€XAM, CO3MaBaeMbIM TIPOTHBHHKOM, H_ BO3- 
MOXHOCTb IIPHMCHeCHUA MPH MowleTe CHapsjla Ha W06yl0 AaJlb- 
HOCTb. 

OTpulaTeIbHbIM KaY€CTBOM aBTOHOMHOH CHCTeMbI yipaBule- 
HHA MOJIETOM peaKTHBHOrTO CHapayda ABJIAeTCA MpakTHYeCcKaA 
HEBOSMOMKHOCTh OG6ecneueHHA MPWHeMJIEMOH BepOATHOCTH Moma- 
JaHHA CHapsda B Web MaJIbIX pa3MepoB (HallpuMep, KopaGulb). 
ABTOHOMHbIH MeTOX yipaBwleHHa oOGecneyuBaeT B HacTosllee 
BpeMA MonNawaHve TOJIbKO B MIOUWaab AJOBOJIbDHO 3HaAYHTCJIbHbIX 
pa3mMepoB (HalpuMep, ropog). 

TenaeynpasArenue OJeTOM peaKTHBHOrO CHapsAta Tak xe, 
KaK M @BTOHOMHOe, MOXeT ObITb BbINOJIHEHO Ha 6a3e€ HCIOUIb- 
30BaHHA Pa3JIMUHbIX MPHHLUAIMOB. 

IIpocrenureH MO CBOeH CYyMIHOCTH ABJAeTCA KOMAaHDHan CH- 
cTeMa yllpaBJleHHa (pyc. 3). Onepatop, Ha6slofaA 3a MOeTOM 
CHapAa UW JB KeHHeM Lieu, TepejlaeT No pawvo cieWMaJIbHble 
CHrHaJIbI-KOMaH/bl. ITH KOMAHJIbI, IPHHHMaeMble pasMonpHem- 
HUKOM CHapsAsla, BbISbIBAlOT CpaOaTbIBaHNe CHJIOBbIX Me€XaHH3- 
MOB, YIIPaBJIAIOWIMX pyIAMH. TakHM O6pa30M, ONepaTOp MOKeT 
NO CBOCEMY XKeJIaHHIO H3MeCHATb HallpaBsleHve UM BbICOTY MovleTa 
cHapsda, MOOMBaxACcbh NonNawaHHA ero B aTaKyeMYlO Leb. 

KOHCTPyYKTHBHOe BbINOHeHHe 3TOTO cnoco6a yipaBJIeHHA 
peaKTHBHbIMH CHaPpAAaMH MOKeT ObITb BbINOJIHEHO B pa3zJIH4- 
HbIX BapWaHTax. OcTaHOBHMCA Ha OJHOM H3 HX. 

PawuouloKalvHOHHadA CTaHUHA, O6HApyxXUB Leulb, BelleT 3a 
Heli HelipepbipHoe Ha6wogeHue. JlaHHble 0 paccTOAHHH AO Leu 
HU lapaMeTpaX ee JBHKeHHA (CKOPOCTb, HallpaBJleHHe, a WIA 
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Puc. 3, Cxema KoManganoro cnoco6a ynpaBraenna YPC 


BOSAYIUHbIX IWeleH elle HAH BbICOTa NMovlera), onpeeleHHble 
CUCTHO-PelWalOuWLWM MpHOopom, Wpeo6pa3yloTca B COOTBeETCTBYIO- 
luHe KOM@Hbl-PpaHOCHrHaJIbl HM MepealoTca Ha BTOPOH pajHo- 
oKaTop (ylpaBJleHHA), KOTOPbIH Nepeqaer CHrHaJIbl B acpup. 
IIpHOopbl peaKTHBHOTO CHapsjla TIPHHAMAIOT 3TH CHIHaJIbl Hu 
B COOTBETCTBHH € HAMM H3MeHAIOT HalpaBwienue moueta. Takum 
cOpa3o0M, JI@TAULMH peaKTHBHbI CHapAa NempepblBHO ylepxKu- 
BaeTCA Ha JIMHHH: CTapTOBaA YycTaHOBKa — aTaKyeMasA_ Leb. 
OTOT MeTOA, CUHTAeTCH MPHHULANHAIbHO HanNOoulee IIpOcTbIM, Tak 
Kak C erO MOMOLIbIO MOMKHO 6e3 OCOObIX 3aTPYAHeHHH ympas- 
JIATb PCAKTHBHBDIMH CHaPAAaMH Beex KJlaccoB. B uacTHocTH, 
39TOT TIPHHUNM yipaBsieHHA MOMKeT MOJIVYHTD IWHPOKoOe MpHMe- 
HeHHe JIA HAaBCCHHA 3CHHTHBIX CHAPAOB. 

Hecmotpa Ha NPHHLWInaIbHylO TpocTOTy KOMAaHAHOrO crIo- 
coOa yiipaBleHia CHapaAOM, MpakTHYeckoe MpMMeHcHHe ero 
CBAZAHO C TIpeCOAOJICHHeEM PAAa TeXHHYeCKHX TPYHOCTeCH, BbI- 
TEKAIOMIMX H3 HeEOOXOAHMOCTH BCe BPeMHA OCYULECTBIATb npe- 
BpalleHHe HaOJUOWeHHbIX JaHHbIX O HeIH HW CHapHae B_ crie- 
UMaJIbHble CHPHaJIbl KOMaH, NepeaBaeMble 10 pawHO Ha CHa- 
pant. A JWId STOO HYKHO OOeCTICUHTh HempepbiBHoe Mpespalle- 
Hie KOOPAHHAT, CBAISbIBAIOUIMX JINHHH HaBOAYHK — cHapay — 
eb, B KOOPAHHAaTHI, CBA3AHHbIe C MPHOBEHHDIM HallpaBJleHHemM 
movleTa 3€HHTHOrO CHapAza. Bol3biBaetcA 3TO TeM, 4TO B Kaxk- 
bin OTeJIbHbIT MOMeHT HalpaBJleHHe NOwIeTa 3@HHTHOTO CHa- 
paga o6pa3yeT NCKOTOPbIN yroul c JIMHHeH HABOAYHK —— Web 
(HA3bIBaeMbIH yrvioM ue1H). Yroa mpeaxctapaset cooOoll BelH- 
UHHY TMCPeMCHHYIO, H3MCHAIOULYIOCA B 3aABMCHMOCTH OT XapaKk- 
Tepa TpaekTopun noweta uemH. Tlostomy B Mocbllaemble 3e- 
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HHTHOMY CHapARY aBTOMATOM-HaBOAYHKOM CHYHaJIbl-KOM4HIDbI 
HeoOXOAHMO BBOJHTb TOMpaBKH, OpeqeIneMble MyTeM pac- 
GeTOB. 

Bce 3TO B CBOIO OUepedb NOpoRKMaeT BTOPOH HeoOcTAaTOK 
MaHHoro cnoco6a ynpaBleHia — C NMOMOUI[bIO OAHOH yipaBJAl0- 
eH PaJMOJIOKANMOHHOH YCTaHOBKH BO3MOXKHO YMpPaBJIATb M0- 
JI@TOM TOJIbKO OAHOTO PeaKTHBHOrO CHapAsa. 

JipyrumM cnoco60M MCTaHUMOHHOrO ylpaBJeHvA MOJeTOM 
CHapsAya ABJAeTCA cnocoO aBTrOMaTHY¥eCKOTO yepoxKaHusn cHa- 
pada B Mpeqeax yd¥a pamvomoKalMOHHOH CTaHIMH yipaBuie- 
Hua (pHc. 4). CyutHocTh RaHHOorO MeTOAa 3aKJIOUaeTCA B TOM, 
YTO C MYHKTA HaBeJeHHA peaKTHBHOrTO CHapAa Ha Web Ha- 
MpaBAeTCA JIYY paWOMOKAWMOHHOH CTaHIMH, sABJIAIOWLeHCA 
OJHOBPeMeHHO CTaHlveh Ww HaOOfeHuA, WH yipaBseHua. CHa- 
PAA, ABHraAcb B Y3KOM KOHyce HalipaBJiIeHHoro JtyyYa paHo- 
JIOKAUHOHHOH CTAHWHH, BOCIPOH3BOAlero JIMHHIO HABOAYHK — 
CHapay — UeJIb, HeIpPePpbIBHO BbIPABHHBAeCT TPaeKTOPHIO NMO- 
JieTa, AHANOTHYHO TOMY, KaK 3TO HPOHCXOAHT Mp ynipaBJleHHHu 
peaKTHBHbIM CHAPAJOM Ha PaCCTOAHHH C TIOMOILbIO CHrHaJOB- 
KOMaHA. CnrelimadbHad almapatypa, yCTaHOBJeHHad Ha peak- 
THBHOM CHapsge, CIeHT 3a TEM, YTOObI OH He BBILMe H3 KO- 
Hyca Jlyua paHOsOKallHOHHOU CTAHILMU, H TEM CAMbIM HaBOJMT 
ero Ha IL@JIb. 

OmHako H 3TOT cmoco6, MO MHEHHIO cCMelMaJIMcTOB, HMeeT 
cBoH HesocTaTKH. Jleo0 B TOM, 4TO elicrBHe pyJleH CHapsa, 
KOrla OH HaunHaeT YJlaATbCA OT JIy4a, JOJKHO 3aBMCeTb He 
TOJIbKO OT BeJIHYMHbI OTKJIOHEHHA, HO UH XapakTepa ero H3Me- 
HeHHA, a TaKKe OT CKOPOCTH MOeTa CHapaga. CuleqOBaTeJIbHO, 





Puc. 4. Cxema astomatuyeci oro yazepaanua YPC B ayue pagnosoKa- 
IHOHHOH CTaHUHAK 
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Ha PeaKTHBHbIX CHaps/laX HYKHO YCTaHaBJIHBaTb TOUHbIe UH 
BeECbMa UYBCTBUTCJIbHbIe MpHOOpbl — HHTerpaTopHl. 

ITOT cnoco6 ynpaBseHHA MO*KeT WHPOKO MPHMeHSATECA WIA 

HaBeNeHIA SCHHTHDIX YIIPaBJIAe€MbIX PCAKTHBHbIX CHAPAJLOB Ha 
BO3AYWHbIe Wed. [ipaBaa, MpH 3TOM BO3HUKAWT HOBbIe TPYA- 
HocTH. B yacTHocTH, ake MPH ycTaHOBKe Ha CHapaAlax mpu- 
OOPOB-HHTerpaTOpOB HCMOb30BaTh OXWH AY, HalpaBJieHHbih 
Ha Uelb H BeJLYUIMH CHapsAA, MO2XKHO TOJIbKO B TOM culyyae, 
€CJIH UCJIb ABHraeTCA MPAMO Ha YCTAHOBKY, BbIMYCKAIOLLYIO 3e- : 
HUATHbIM cHapsa. MHaue ropops, 3TOT MeTO HaBeeHHA 3eHHT- 
HOrTO CHapsada Ha BO3AYWHYyIO Uelb MPHMeHUM Tora, Kora 
HamlpaBJeHHe OTHOCHTeJIbHOrO TlePpeMeLIeCHHA BYaxkecKoro CHa- 
pada coplalaeT (UH HeE3HauNTeJbHO pacxonNTca) c dakTHue- 
CKHM HalipaBJleHHeM ero Tlowlera., 

IipH 3HauHTeIbHOM HeCOBNaNeHHH OTHOCHTe.IbHOTO HU (bak- 

THYeCKOrO HallpaBJlIeHHH MoOweTa CHApAAa MPOTHBHHKAa (Hanpu- 
Mep, IPH NepeMeLeHHH WeJIM MO TpaekTopuu c GoJIbIIOH Kpy- 
TH3HOH) HaBefeHhe C MOMOLLbIO OHOFO syua OyMeT Npewcras- 
JATb 3HAUHTeIBHbIe THyAuocrH. Tlostomy amMepukKaHckue cre- 
LHaJIHCTbI MpeAaralor NPHMCHATH JBa J1y4a: OHH HanpaB.sae- 
MBIH Ha UCb, a fpyroii—wua cuapay. Jlyy, creas 3a 
Weblo, Mor Obi NepeMelllaTbcA Pe3KO, CIEAYA JBHKeHHIO ILeJIN; 
a JIYY, BEAYUIMH CHapA, BOSMOKHO Oovlee W1aBHO. Takum 06- 
pa30M, UeIb He OysleT BbIMyIeHa H3 J1Ty4a, H CHapAy, He JIH- 
IIMTCA YIPaBeHHA LO BK-OYeHHA B AeHcTBHe NpHo6opa camo- 
Hapexenua. [Ip 9TOM B KOHUe TpaeKTOPHH 3eCHNTHOrO CHapssa 
06a Jy4a OON3aATCIBHO AOJIKHbI COBMECTHTbCH, TAK Kak B Hpo- 
THBHOM CJlydae Wevib He 6yseT Moparkeua., 

OWHUM H3 PlaBHbIX JOCTOHHCTB yipaBJeHHa MOeTOM CcHa- 
paka MyTeM aBTOMaTHYecKOorO yepKaHHA ero B Mpeqelax Ha- 
MpaBslAoulero /1y¥a PaMOOKAWMOHHOH CTAHUWHH ABJIAeTCH BO3- 
MOXKHOCTh OJHOBPeCMCHHOTO HaBeeHHA HECKOJIBKHX CHAapsHAOB 
ORHOH YMIPaBIAIOWleh PaHOMOKAILHOHHOH ycTaHOBKOH. Ypewn- 
YeHHe Ke KOJIMUCCTBA OJHOBDCMECHHO BDbIMYCKaCMbIX CHAPAJOB 
B H€CKOJIBKO pa3 TIOBbIINAeCT BEPOATHOCTb NOPaXKeHHA Levi. 

Bowbuide BOSMOXKHOCTH TOUHOTO HABEAeCHUA CHAPALA B Web 
OTKPbIBaeT TAK Ha3bIBa4eMOe TeICBH3HOHHOe TCJeylpaBJleHne. 
YcTaHOBIeHHbIH Ha CHapsAse TeJIEBH3HOHHDI MepeaTuHK BKJIO- 
uaeTcCA C TpHOIHWxKeHHeM CHApsaa K WeIM H NMepeqaer Ha 
KOMAHAHbIM MYHKT H306parKeHHe MecTHocTH. Ha6slonaa u30- 
OpaxkeHHe WesIM Ha IKPaHe TeIeCBH3HOHHOPO TIPHeMHHKa, pac- 
NOJORKeCHHOFO Ha KOMAHJIHOM MYHKTe, OllepaTop NMPOu3BOAHT 
TOUHOe HabeweHve CHAPALA Ha WeJlb MOCPeACTBOM HOCbIJIKH Ha 
yYIpaBJIHe€MbIH CHApA paAMOCHrHaJIOB-KOMaHAL. 
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OAHHUM H3 HeAOCTaTKOB CHCTeM TeJleyiIpaBJIeHHA moeTOM 
PpeaKTHBHbIX CHaPpAOB CUHTaeTCA MPHHWHNHadbHaA BO3MOXK- 
HOCTb O6opbObl C HHMM NyTeM NpHMeHeHHA paMoroMex, co3sa- 
Bae€MbIX IIPOTHBHHKOM, TaK Kak BCe CHCTeMbI TeJleylpaBJICHHA 
HCNOJIb3YIOT PaAHOCHFHAJIbI. 


H3 cka3aHHOroO BHAHO, YTO Te/leympaBJeHHe MOxKer ycnell- 
HO TIPHM@HATbLCA JIM HaBeeHHA CHAPAOB Ha eH HeOOuIb- 
IHX Pa3MepOB H BO3MOXKHO TOAbKO MPH YCJIOBHH OJHOBpeMeH- 
HOro HaGOJOJeCHHA 3a IeJIbIO H CHapsAOM. 


Camonasedenue B OOJIbUIMHCTBE C/TydaeB HCMOMb3yercA KaK 
MeTOA YyipaBJIeHHA MOJIETOM CHapawa Ha KOHEYHOM yu4acTKe 
TpaekTopuu. IIpuMeneHue STOrO MeTOa MO3BOVIAeT O6eCMeUNTh 
BbICOKYIO BEPOATHOCTb NoMmasaHHA PeaKTHBHOFO CHapAda B eb 
Wake B TOM CJly¥ae, CCIM OHA OTHOCHTeIbHO Mala HW OG6JIaaer 
NOXBHKHOCTbIO (e€CJIH OHA MaHeBpupyer). 

B HacTosulee BPeMH M3BeECTHbI TPH MpHHIHMa CHcTeM CaMo- 
HaBeACHHA: NaCCHBHbIH, AKTHBHHIM WH MOJlyaKTHBHDbIH. 


IlaccuBHbH cmoco6 camMoHaBegqeHHA CHapaAa Ha 
leJIb OCHOBAH Ha MIPHHIUWMe BOCIPHATHA YYBCTBUTe.IBHbIMH 3VIe- 
M€HTAMH YCTPOHCTBAa CaMOHABeJeHHA, pacnomoKeHHoro Ha 
CHapxage TorO WIM HMHOrO NOJA Wen (TemtoBoe, cBeTOBOER, 
QJIEKTPpOMarHHTHoe HU T. A.). UyscrBuTedbHble upu6oppl nog 
BoselicTBHeM u3snyeCcKOrO NOIA Ueln duKcHpyloT yrou 
Mey HalpaBJIeHHeM NMO/leTa CHapsaya HU HatipaBeHHeM Ha 
IleJIb, 4 HaJIH4YHe STOO Yrvla BbISbIBAeT CPaOaTbIBaHHe CHJIOBbIX 
Me€XaHH3MOB YMpaBJIeCHHA Py/JIAMH, B pe3yJIbTaTe “ero cHapAy 
CAMOCTOATEJIbHO HABOJMTCA HA HCTOUHHK M3JIYYeHHA, T. e. Web 
(pHe. 5). 

CunrTaetca, YTO HeOCTATKOM CHCTeM CaMOHaBeeHHA, pearn- 
PYIOWIMX Ha TeIMJIOBOe€ HIM CBeTOBOe MOA LWelH, ABJIAeTCH 
OrPpaHHYeHHaA BO3MOMKHOCTh UX HCMOb3OBaHHA, OOyCOBINBae- 
Masi BpeMeHeM CyYTOK H cOocTOAHHeM noroxzbl B yacruocrn, 
HEM YXYMIWAIOTCA YCJIOBHA AIH pa6oTbl CHCTeEMbI CAaMOHaBee- 
HHA CHapsAya, pearHpyrollen Ha TelJIOBOe NMOMe WeJIH, a HOUbIO — 
CHCTeMbI, pearMpyroluleH Ha cBeToBoe nove. Ocanaku (OKI, 
cHer, TyYMaH) yXyUWlaloT ycJIOBUA paOoTbl O6eHX CHCTeM CaMO- 
HaBeleHHA. 


HegocTaTKOM CHCTeCM CaMOHaBeJeHHA, pearupylomlHx Ha 
PH3HYeCKHE NOIA eH, ABJIACTCH TAKKE OTHOCHTEbHO He6OWIb- 
INOH pallHyc MeHCTBHA TaK HA3bIBaeMbIX 2ONOBOK CAMOHAGEOCE- 
HUA A BO3MOMKHOCTh HX KOOMaHA> MPOTHBHHKOM, T. @. BO3MOX- 
HOCTb TIPHM€HE€HHA JIOMKHHIX WeleH, OOMaMaloulMX aHalorM4Hont 
KOHTP aCTHOCTbwO. 
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Pue. 5, Cxema nmaccnBnoro cnoco6a camonapegzenna YPC 


AKTHBHBIH CNOCOO CaMOHaBeeHHA CHapAya Ha Web 
QCHOBaH Ha MpHHWHNe HCMOb30BaHHA pasvouoKauMH. Ha cHa- 
pale YCTAHABIMBaeTCA MHHHATIOPHaA PaAHOJOKAUMOHHAaH CTAaH- 
UMA, OOCAEAYIOULAA ONpeACIeHHbIN CeKTOp TpocrpancrTsBa Bile- 
peut cHapsana. pn novBseHHH OTparkeHHOrO HMITyJIbca Mpo- 
MCXOAMT aBTOMATHUeCKOe HCMpaBlIeHHe TpaeKTOPHH TowleTa 
cHapsa, HeOOXOMMOe JIA NoONaaHHA B ellb (pHe. 6). 

IlomyakTHUBHbIh cNoco6 caMoHaBeneHHA CHapsia 
Ha Web, KAK H AKTHBHBIH, OCHOBAH Ha TIPHMeHCHHH CpeACTB 
pamqnomoKkauun. Ho Bb oTaMuve OT AKTHBHOH CHCTeMbI yipaBlse- 
MbIii CHapa He HMMCCT NepewaTuHKka H HeceT Ha cede TObKO 
mpHemunk. Lhe o6syuaeTcH paNOJIOKAUMOHHOH CTaHUNcH, 
PacHO.1OKeHHOH Ha 3eMJle, KOpaGwle WH CaMOJleTe. OrpaxkeH- 
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Puce. 6 Cxema akrupnoro cnoco6a camolasegenHua YPC 
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ible OT Weel HMIYJIbCbI BOCTPHHUMAlOTCA aHTeHHBIM ycTpoii- 
CTBOM H MPH@MHHKOM TroJIOBKH CaMoHaBeenua PeakTHBHOrO 
CHapARa, B Pe3yJIbTaTe Yero MponcxoguT cpaOaTbiBaHHe cHuo- 
BBIX MCXAHH3MOB YlIpaBJIeHHA PyAAMH HW H3MeHeHHe Halip aBuie- 
NMA MOMeTa CHapsya (puc. 7). 

HemoctatKkamMu Kak aKTMBHOrO, Tak H NOJlaKTHBHOro IIDHH- 
UHMNOB CAMOHABEReCHMA ABJIAETCH BO3MOX%KHOCTH OopbG6bl co cHa- 
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Puc. 7, Cxema noayakrupuoro cioco6a camMoHaBegenus YPC 


PAAAMH C MOMOULbIO AKTHBHBIX NOMeX H OTBAeNeHyA HX JIOK- 
HbIMH UWeJIMH (HalpuMep, c NOMOLIBIO «3a OHBAIOILAX» cTaHInii 
HT M¢TAaJJIMSHPOBAHHBIX JIeHT, (OJIbrH HT. 11). 

Cuelyer 3aMeTuth, uto TeMeYNPaBeHHe MOJIeTOM cHapsya 
C NOMOIMIbIO PawHOCHrHaJIOB-KOMaH] TOxKe NOABEPKeHO pasHo- 
MOMC€XaM, HO MO MHCHHIO HeKOTOpBIXx CNe€WUWaJIHCTOB, B M@eHb- 
IN€H CTeNe@HH, ueM NOWYAKTHBHBIA WH AKTHBHBI cnocobh CaMO- 
HaBeteHHA. OObsACHAeTCH 9TO TeM, YTO pH TeeynpaBsenuy 
Na CHapsaze ycTaHoBaena PpavoallapaTypa, uMelowulaa an- 
TCHHDI, HalpaBJIeHHble B CTOPOHY KOMaHAHOro MYHKTa (T. e, 
B CTOPOHY OT MpOTHBHHKa), Torga Kak aHTeHHpe yCTpolcTBa 
CHCTCM CaMOHaBeleHHA —B CTOPOHY leq (T. e. B cTOpoHy 
MPpOTHBHHKa). : 

IlaccuBHoe camMoHaBeneHne moxert ObITb acp(beKTHBITDIM 
TOABKO TIPH HAaXOKACHHH CHAPAMa Ha cpaBHUTerBHO HeO0.1b- 
WOM PaCCTOAHHH OT Wen (HecKOJIbKo KHWJIOME€TPOB), TaK Kak 
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noTeHuHadl CusnyecKorO MOuIA We, BOCIIPHHAMaeMOrO nmpu6o- 
paMu cHapsla, pe3kO YMeHbiNaeTca C YBeJIHYeCHHeM paccTos- 
HHA JO WeIu B pe3y/lbTaTe arMoc(epHbIx BAHAHHH (SOrTOMWe- 
HHS}. 

Tlna oGecneveHusd JOCTATOUHO BbICOKOH BepOATHOCTH HONA- 
NaHua CHapaa B Uedb BO MHOrHX OOpasilax PpeakTHBHbIX CHa- 
pxALOB IIPHMeHAIOTCA KOMOMHAPOBaHHbIe CHCTEMbI yIIpaBJleHHA, 
Tr. @. CHCTEMBI, COUeTAIOINLHe ABTOHOMHOE WH TeeynpaBscHHe 
(11H M TO HM Apyroe) Ha 6o.bIIOH YaCTH TpaeKTOPHH C CaMO- 
HaBeeHWeM Ha KOHeCYHOM yy¥acTKe TpaeKTOPHH. : 

Uro Kacaetca BToporo (bakTopa, BANAIOWerO Ha ab beKTHB- 

HOCTb IIPHMeHeHHA OPyKUA,— XapakTepa BO31eHCTBHA Ha WeJIb, 
TO OH BO MHOrOM ompedeiseTcA KOJIHYECTBOM H KadecTBOM 
B3PbIBYaTOTO BellecTBa, KOTOPbIM CHaPAKCH apTHWepHlickuit 
CHapaAn, aBMallHoHHad 6omOa HMM TOpTea. CyuecTBy!ollHe 
OO6pa3ilbl YIPAB.AAeMBIX PeAKTHBHBIX CHAPAAOB MOPYT HECTH 3a- 
pAAb! BIPbIBYaTOrO BelllecTBa, KOTOPbIe COOTBETCTBYIOT 3apA1aM 
KPYMHOKAaJTHOepHbIX ABH AILMOHHBIX 6om6 uM TOpNey, KH HaMHoro 
MpeBOCXOAAT 3apALbl APTHJ ep HHCKUX KPYMHOKaJIMOepHbIX CHa- 
pagoz. Kpome Toro, MiHorne OOpasubl yipaB.IAeMbIX PeaKTHB- 
HbIX CHAPAAOB MOryT HECTH aTOMHbIe H TepMOAAEPHBIC 3apAJbl, 
O6anaroulnNe GObIIOH MOLLHOCTbIO B3PbiBa. 


Bsnsune MeTeoposorvyeckux yCOBHH 


BanaHHe MeTeOoposIOrMHyecKHXx yCNOBHH Ha BO3MO%KHOCTb 
6oeBoro MpHMeHeHAA YIIpaBJIAeMbIX peaKTUBHbIX CHAapsOB 
B UelOM HE3HAYHTe@IbHO, XOTH OTACJIbHbIC CHCTEMbI yipaBJleHHA 
(HanpHuMep BkKIOUaoOUine naccHBHoe caMOHaBemeHne) HU 3aBH- 
cat oT MetTeoycaoBuli. B pate BbICKA3bIBAHHH OTMeUaeTCA, UTO 
pakTHyecKkH NowHaLA He3aBHCHMOCTh HCMHOAb3OBAHHA ITOTO OPY- 
*KHA OT COCTOAHHA HOPOAbl, BAAHMOCTH, BPCMCHH CYTOK uM Jpy- 
rHX TpHpOHbIX (bakTOPOB laeT ypaB/IACMbIM cHapatamM pal 
npeuMyllecTB mepey ABHAaLMOHHbIM OPyKHeM, 3PeKTUBHOCTb 
IpHMeHeHHA KOTOPOFO Bce-TaKH 3aBHCHT OT MeTeOYCJIOBHN. 


Boespble BO3MOKHOCTH HOCHTeWen 


Boepple BO3MOXKHOCTH HOCHTeel YIPAaBIAeMBbIX PCAKTHBHBIN 
cHapsfoB B HacTosilee BpeMA elle He ONpeMesICHbl LOCTaTOUHO 
noo, Osnako OypxKya3Hble BOeHHbIe Cel asHCTb! CUHTAator, 
uTO OOeBbIe BO3MOXKHOCTH KOpabulel — HOCHTevIeH YIIPABJIHeMbIX 
CHapAMOB NOSBOIAT HM pelilalb 3amauH, CBOHCTBeHHbIe He 
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TObKO KPYNHbIM apTHJIMepHlickKHM Kopa6.IAM, HO H aBHa- 
HOCIaM. 

HMcxoas 43 ONy6OIMKOBaHHbIX B HHOCTPaHHOH MeyaTu cBere- 
HAH, yoxKe Celi¥ac MOKHO cheat HEKOTOPbl€ BbIBOAbI O OOeBbIX 
BOSMOMHOCTHAX KOPaO/lelt, BOOPyKaeMbIX YIIPAaBJIAeMbIMH CHapa- 
MaMu. Tak, ecm cuuTaTb, TO S(PPeKTHBHOCTh 3eHHTHOFO 
yYUpaBAeMOrO PeaKTHBHOTO CHapswa «Tepbep» 61N3Ka K 3p- 
()EKTHBHOCTH CHapsiia «Halik», To 3eHuTHOe yipaBJInemMoe 
PCaKTHBHOe BOOPpyKeHHe TaxKeOrTO Kpelicepa «Bocrou» (Be 
CiapeHHble YCTaHOBKH AIA 3anycKa 3YPC tuna «Tepbep») cno- 
COOHO YHHYTOKHTh Ba caMOvleTa H3 UNCTA OAHOBPeM€HHO 
aTaKYIOIWHX KOpabJlb C BbICOTbI OKOMO 12—17 KM). Ha tTakoli 
BbICOTe OTOHb Hape3HOH 3eHHTHOHM apTHJepHuH Kopa6vleli Maio- 
3eKTuHBeH. 

EcJIM BepOATHOCTh nonagaHna CHapaga THNa «Perbiolyc» 
B KOpaO/lb He MeHbille, YeM cHapaga «Hailix» B camMoner (Tlo- 
CKOJIBKY MOPCKaa Web OOaqaeT OOJIbUIMMH pa3MepaMH Hi 3Ha- 
YWHT€JIbHO MeHbUeH MOABHXKHOCTbIO, HeKeH BO3AYilHaHA), TO, 
C1€LOBATCJIbHO, KOPa6.IH, BOOPYXeHHbIe ITHMH CHapatamMu, Oy- 
AYT OO6/a1aTb 6OJIbLIMMH 6OeBbIMH BO3MOKHOCTAMH. 

MoxHO OKHAaTh TakxKe, 4TO 3a cueT BOOPyXKeHHA CaMovie- 
TOB aBHaHOCHOH H OeperoBoH aBHauHH pa3z/IM4HbIMA THnaMa 
YPaBJIA€MbIX aBHaAOOMO H OCOGeHHO peaKTHBHbIMH CHaps amu 
OoeBble BO3MOXKHOCTH aBHalHH 3HaquTebHO BO3pacTyT. B xKa- 
YECTBE HOCHTeJIeH YIPaBJIM€MbIX PeCAKTHBHBIX CHAPAAOB B aBHa- 
unH CLUA ucnojp3syroTca He TOUIbKO CaMOJleTbl, HO H BepTO.IeTHI, 
BOOPYKCHHbIe CHapAaMH THNa «<[lerpea» aia Oopb6nl c nog- 
BOAHBIMH JIOMKAMH, HaXOAAUIHMHCA B NOABOJHOM MomoxKeHUH. 

M3 cka3aHuHoro BbILile cleyeT, uTO: | 

a) Ja/IbHOCTH HCMOIb30BaHHA yIipaBJIG€MbIX P@AKTHBHbIX 
CHAPAOB MOryT 3HaUATeJIbHO MIPeBbICHTh LaJIbHOCTH Ip HMeHe- 
HHA CYULECTBYIOLLHX OCTaJIbHbIX BHJOB OpyxKua; 

6) acbtbekTHBHOCTD ynpaBsAeMBIx CHapAOB Kak cpejcTBa 
TOPaxKeHHA MOPCKHX, Ha3€MHbIX H BO3AYUIHBIX Weel MomKeT 
OKa3aTbCA BeCbMa BbICOKOH; 

B) ynpaBjaeMble peakTuBHble CHapAAbl MOryT ObITb UCHOMb- 
3OBaHbl IHPOKHM KPYrOM HOCHTelelt OpyxXHA, B TOM UHcCTe H 
HanOovlee COBpeMeHHbIMH, O6/laalOULMMH BBICOKHMH TaKTH4e- 
CKHMH Ka4eCTBaMH; 

r) 60eBble BO3MO*KHOCTH HOCHTeWIe; OyAyT, M0-BuquMomy, 
3HAYHTeJIBHO BbILIe BO3MOMKHOCTeH HOCHTeWTeli CYULeECTBYIOLUHX 
OCTaJIbHbIX BHLOB OPyKua, 

Buarofapa 3THM KayecTBaM yNpaBsIAeMOe PeaKTHBHOe opy- 
*KHE MOMKECT, 10 BbICKA3bIBAHHAM PARA 3apyO6exXHbIX BOeHHEIX 
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CTCUHATHCTOB H ODHUHATbHBIX JMU, MOIYYNTb WIMpokoe TPH- 
MCHeHHC B COBPCMCHHBIX GoeBLIX ACHCTBHAX Ha MOpe H Cro 
POJlb OyAeT BECbMa OOVIBIJOH. 

Tax, MaHucrp o6opoHnE! CLA Bripcon B CBOeM BBICTYINIC- 
HuH Bp ceHate CIDA 3anBu, UTO 610A2%KeTOM Ila 1956 r. mpely- 
CMATPHBalOTCA KPYNHble aCCHTHOBaHHA Ha CO3AAHe pa3.1H4HbIX 
TuNoB yipaBsseMbIx cHaps0B. IToMOULHHK BOCHHO-MOPpCKOTO 
mMunuctpa CIMA no apuauuu JI. CMut B cratbe «CucteMa M0- 
JIBHXKHBIX BOCHHO-MOpPCKHX 6a3 B aTOMHOH BOHHe» TOBOpHT, 
UTO «.,.060POHa ABHAHOCHBIX COCMMHCHHIT OT aTaK C BO3SAYXa 
OyWeT B 3HAUHTebNOH CTeNeHH 3aBHCeTb OT apipeKTHBHOCTH 
YUpaBAAeMbIX CHapATOB CpeAero KalHOpa, 3allyCKaeMbIx 
c kpeficepos. MaccupoBaHHble HaJicTbl 6oMOap AHMPOBULHKOB 
OyLyT OTParKaTbcA YIPaBAAeCMbIMH CHApATAaMH C ATOMHDIM 3a- 
PANOM... 9PPeKTHBHBIM HacTyMAaTeIbHBIM CPC\CTBOM ABLIAIOTCH 
3anycKaeMble C NOABOAHbIX JOJOK H HaABOAHDIX Kopadicil 
ylipaB.1deMble CHapaAAbl Oo/IbUIOrO parMyCca melicrpua» '. B xyp- 
wane «Airplane» (AHTIMd) yKa3blBaJlocb, ITO «B_ BOCHHO-MOP- 
cxom (baote CIUA niaHupyetca B 6OnuxKallliem OylyuleM 3a- 
MCHHTb HCTPCOHTCIM-MepeXBaTYHKH YNPaB.ACMBIMH CHAPATAMH, 
a TakKKe CLClaTb YIpaBIAeMble CHapATbI OCHOBNbIM HacTyHa- 
T@JIbHDIM OPY2KHEM KPYMHbIX OOEBbIX Kopad.lell>. 

Hapaay ¢ MOOKHTeTbHBIMH KadeCTBAMH YIpaB-TAeMOC pe- 
AKTHBHOe OpyxKHe HMeeT HM PAT OTPHUATCJIBHDIN, HanGo.tee cy- 
ILECTBCHHbIMH H3 HAX ABASIOTCH CIOXKHOCTD KONCTPYKIMH CHa: 
DALOB, OOMbIWaA CTOMMOCTb MPOH3BO7WCTBa, He3lHauATeJIbHbIUI 
3alac CHAPALOB, KOTOPbI/T MOACT ObITb B3AT KarKAbIM H3 HOCH- 
Teel, Malad CKOPOCTPe.IbHOCTb HM BO3MOMKHOCT CHHKCHUS 
YCM€IIHOCTH TIPHMCHeHHA yipaBaseMoro PCaKTHBHOTO OpyKusA 
39 cCUeT CO31aHHA MOMEeX JIA TeleympaBenuHA HW CaMOHABCHE- 
Hua MH opranusauun spdpekTHBHOH CHCTeMBI MPOTHBOBO3SAYIUHON 
OO6OPOHL!. 

Yupapisemoe peakTHBHOe oOpyxKne  ABAACTCH BeCbM4 
Tpo3HbIM H ObICTPO pa3sBHBalOWIMMCA BU/OM OPYKHA, UMCIOULMM 
G6ObWYVIO TCpCieKTHBHOCTb. Tlostomy B HacTosiilee BPCMA BO 
MHOFHX CTpaHax HW mpekme Bcero B CIUA u AnraiHn yleisetca 
6olblloe BHHMAaHHe COBepLeHCTBOBAHHIO = CYIMeCTBYIOULHX 06- 
pasos 3sTOrO BHAA OpyXKAA UH CO3TAHHIO HOBDIN. 

B mepnot BTopoli Muposoll BOIIHbl HaHOo.1ee WIHPOKUM 
(bpoHTOM paboTpl MO CO31aHHIO PpasAHUHBIX o6pa3lloB yupaB.1sAe- 
MLIX P@AKTHBHBIX CHapATOB BeJINCb HeMeILKOH MpOMbILIVJICH- 
HocTbIO, C yuacTHeM apMuu H (poTa. 


an 


1 U.S. Naval Institute Proceedings“, Ne 2, tbeppaajb 1955 r. 
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O6 o6ulem ypoBHe pasBuTua peakTHBHoro opyxus B Tep- 

MaHHH B MepHod BTOpol MUpOBO BOLHbI MOKHO AO HekOTOpol 

CTeNeHH CYAHTb MO TaKTHKO-TeXHHYeCKHM aHHbIM CcO3LaHHBIX 

(IIPHMeHABLIAXCH B GOOeBbIX Ae€UCTBHAX HW MpPOXOAMBUIAX HCMbI- 
TaHHA) O6pa3llOB peakTUBHBIx CHapxAqoB (Ta6u. 5). 

J\ig NopaxkeHua Ha3eMHbIXx lege, Kpome V-1 (puc. 8) u 

V-2 (pyc. 9), HemuaMu mpuMensanch TaKxe pyre peaktTus- 

HblI€ CHapAAb (MpaBla, B orpaHuyeHHoM KOJIH4eCTBe), 3any- 

CKAeMbIe = KaK C Ha3eMHbIX CTAPTOBBIX ycTpocTs — A-46 

(puc. 10), WGR-41, «Petinéote» (puc. 11), Tak uc camoae- 

TOB — Xeuwleb Hs-293, Xeymeap Hs-294. Baran pa3pa6oranbl 








aa [5 


(ke 7H) 


: ol Oa 


gry re = 
“ASI RY Bes 


re 














gst. 
PIT LT] Ars 
ci : 


ie ey 


\. rail ie if 


Pue, 8. Cuapsag V-1: 


A — mBuratenb; 7 — THpokoMnac; 2— 6oenpunac; 3— nono3 ang HanpaBJeHHaA RBYKeHHA 

NO CTapTORBOH opoxKe; 4-—~ 6aKn ang FOpoucro eMKOCTHIO 600 4; 5 — ana 6Gannoua mag 

CHKATOTO BO3SAYXa (HauUaTbHOe AaByeHHe 150 am); 6—apsronunot; 7— npuoopn aaa 
yipaBaenua 8B NoeTe 


TAKE PCaKTHBHble CHAPAAb! Ja NopaxKenug BO3AYIWHbIX le- 
eH, TIpHY¥€M YacTb W3 HUX NpequasHayaacy WIA BOOPyKeHHA 
Ha3eMHbIX OaTapeli — «Baccepdap» (pc. 12), «LImerrep- 
anir> V-3 (puc. 13), «Talidyn» (puc. 14), «Pefintoxtep» R-1 
(puc. 15), <Quunan» E-4, a vacrh ana BOOPYKECHHA CaMovie- 
Top — Xenwetb Hs-298 (puc. 16), R4M (puc. 17), «Pyp- 
uTab» X-4 (puc. 18), «Pypuitaab» X-7, RZ-73 «Deu», WGR. 
Kpome 60eBbIxX peakTHBHDbIX CHapaoB, B TepManuu Opi 
CO3qaH PAA oOpasuoB, MpeAHa3HayeHHBbIX cneuHanbyo ANA 
HCCACHOBATEIBCKUX Mee. K ux wHcrty OTHOCHIHCH, HallpHMep, 
«Polepanaue-25» (puc. 19), «Dovepmnane-55», «Xext». 


3—1136 33 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


Ynpabadembie peakTHBHbie CHaps bl, paspaboTaHHble 














a 
a 
| . 4 
m=O 93 a 
Hagpanne Ww ron Haarauenne eee S 
paspa6orKn | SanycK ABurateab | rE « i 
| | cHapala ae? | a 
“ Sou rom 
KOHCTP) KIRA | ! | ze | 3 
} : : 
- a 
° 1,05 
WGR-4] Mopanwenne | © 3eMin MPA 
1942 | HASEMULIX Geen | 
~ F YF. od . 
FZG 76 (V-1) | Topaaenie C 3emMdu Hy BPA 27 I in 
1943 HASeEMEHDIX Wesel | 
Peiin6ure* Mopawenne C 3emaul oe 11,2 
: HKG 
3 ! ii | TbUL HG0C 
1943 Ha3CMUDIX LCC 3400 
A-4 (V-2) Mopaskenne C 3emau XKP J 26.000 | 14,3 
1942 HASEMIBIX Ween 
oF Z $ 
A-4b Mopaskenne C 3eMdH KP I 26 000 | 14,3 
1944 | Ha3eMILIX Wesel 
: 
6410 | 3,55 
~Xemmeb® =| Mopagkenne C camo- KP Th 1 ; 
Hs-293 | MOpcKHX uo Ha-| JeTa 
1943 | 3eMHBIX Weael 
? 1 200 | 6,6 
! ) 
pXemmenb* |} Tlopaawense C caMmo- 2 UP TL 
Hs-204 | MOPCKHX Wedel eta 
1944 | 
. 1 200 | 5,3 
»XeHINeMb“ [lopawenne C caMo- 2 PTL 
Hs-295 MOpCKUX Ho Hae | JeTa 
1044 3CMUDIX {eeH ; seas 
C-2 ,Baccep- THopaxenne C 3emMdu KP TT 80 
Pawn“ BOBSUVIIILEX We- 
1943 sie ti caer aaguleaas 
[metrepannr* Tlopawxenie C 3eman| WKPI+2 ctrap- 
“ 7 roppix MPI 
Hs-117 (V-3) | Bo3ayuIHbIxX We- 
194-4 nel 
1.000 | 1,88 
»pTaipyn® TF Mopaxkenne C 3eMJHu KPT ; 


1944 
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BO3JLY HIN bIX Ue 
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& TepMaHHH B NepHod BTOpOA MHpOBOR BOAHE Ta6auna 5 





0 ov a. 

x : 

= S g flambuocts} Cxopocrp d sd 

aa : a m wonetTa moweta 5 a 

ms a) 

O rm rr oO - 

ag acre = | MHJIH M/CEK oR & © 
rs SO On a5 =e 

as Aa Ox Me | Os 





Her | 0,16 32 2 1224 ‘ HY | Cra6unu3upyertca 
3,8 340 BpallleHHem 

es: 0,82 | 2200 320 450 . AY S3allyck ¢ KaTa- 
700 | 175 125 oe 

Her 0,26 | 1700 220 5760 ° HY 
“40 | 720 1600 

Her 1,65 [12700} 320 9600 {183000} AY 
1000 | 175 1 556 

6,0 1,65 | 13 C00 592 9600 1|183000) AY Anasornuyen A-4, 
1G00 390 1 556 AdIbHOCTb Nwoweta 


yBeauyeHa 3a cyeT 
IlaHHpOBaHHa = Ha 
KPbIIbAX, ObMIO 3a- 
NyWjeHO Ba CHa- 








: ) ad pxAa 
oul O,d8 £90 o—8 000 — TY K oHTakTHbIi 
330 | 2,7—4,3 139 B3PbIBaTeAb 
Moanduxkauna 


Hs-293AO  6niaa 
BbINYUIeHa B KOJH- 
yecrBe 1700 wr. 
4,0 : 2175 |6,5—10,0; 900 5400] TY Ipeanasnayaaca 
(50 | 3,5--5,4 950 Aaa WopaxeHHa Ko- 
pa6aeH nHHKe Ba- 
TePAHHHH, IIpH Bxo- 
*KRCHHH =B  BORY 
KPblIbA OTMEAANCh 








4,16 2000 |6,5—10,0 ° 7800; TY HpanetTcs yBenH- 
O81 | 3,5—5,4 YeHHbIM BapHaHTOM 
- Vics Hs-293 
wd 0,95 | 3500 50 2800 18 000] TY HekouTaKTHbIi 
930 97 778 B3PbIBaTeJb 
1,88 | 0,35 | 4€0 | 32 1100) | 15250) TY | B1945r-6n1a nog- 
(cTpe- 40,8 1 306. rOTOBJIEH K 3allycKy 
TOBIN B MacCCOBOe NpoH3- 
ee BOACTBO; HMedl He- 
4°) KOHTAaKTHbIT B3pbI- 
| BaTeJb 
Het 0,10 19,3 12 (3240—3780| 15 000) HY Cra6nan3upyetca 
06 | 65 | 900—T050 Bpalennem 
3* 30 
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Haagpanne WH rOs 
paspa6oTKH 


KOHCTPYKILHH 


»PeHHTOXxTep* 
R-1 
1944 


»pouynan* E-4 
1944 


»PeHHTOXTep* 
1944 
RZ-73 , Pen“ 
1941 


WGR 
1943 


» NCHINEb“ 
Tis-298 
1944 


»PY put asib“ 


1944 


R4M 
1944 
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X-7 
1944 


ghext™ 
194] 


»Pohepanane- 
25 “ 
1941 


»PohepAHs He- 
55 «“ 


1942 





HasnaueHHe 


cHaps a 


TopaxkenHe 
BOSMYIIHbIX 11e- 
eH 


Tlopaxenne 
BO3ILYLIHBIX UWe- 
en 
Tlopaxkenne 
BOSAYIUINbIX e- 
Jen 
Tlopaxenne 
BOSAVIIHDIX UWe- 
neh 
Iopaxenne 
BOBILYMINDbIX We- 
neh 
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BOSAVIIHbIX 1e- 
eH 


Topaxkenne 


BOSYUINBIX We- 
eH 
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Tlopaxenne 
BO3SAYIUNbIX We- 
nen 
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MccaeoBaHHa 


MccaenoBaHHa 
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C 3eMan 
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qetTa 


C caMmo- 
eva 


C camo- 
eta 

C caMo- 
neta 

C caMo- 


AegTd 


C camo- 
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C 3eMJH 


CG 3eMJH 


C 3eMJH 





zog 
Tpurateab sti 3 
<8 
Osa 
npo ‘| 4000 
YKPIL+4 crap-} 2000 
TOBbIE pakeThl 
WKPIL+4 crap- | 1200 
TOBbIC PaKeTbl 
MPT , 
MPH : 
Jlsyxctynen- | 220 
yaTbi TP TL 
KP IL 120 
TIP ih ° 
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yarpilt TIP HL 
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ToBan paketa 
TIP+4 crap- | 4000 


TOBbIe PpaKeTbl 


TAHHa CHA- 
aM 


paga, 


3.6 


4,9 


4,7 


Mpumesanue. B rpage ,O6uni Bec* BO Bcex TaOANMaX B SHaMe 
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IT podoaotenue 
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2,64 0,94 | 1750 16 1656—1764| 8400] TY HekouTaKTHbi 
{cTpeso- 100 8&6 | 460-—490 B3PbIBaTeJIb 
BHANOCTh 

38°) 

4,17 0,89 | 1920 24,2 1102 12 900; TY HekKOHTAaKTHbIA 

500 13,2 306 B3PbIBaTe Jb 
3,0 0,O1 | 1560 18 1440 14700, TY 
160 7 400 
Her 0,07 96 ° 979 — HY 
0,3 270 
let 0,21 110 9 1130 — |HY| Cra6nausupyercsa 
“10. 49 B15 BpalleHHeM 

1,29 0,20 G5 4,4 900 So ob ey HekonraKtrupii 
(cTpe.o- 54.8 24 550 B3PbIBaTedb, yilpa- 
BIJUNOCTB j BAeEHHE MO TpoBo- 

36°) aM WAMHOHW 17,6 Ka 

0,72 0,23 59 6 900 — |TY B 1945 r. 6n1a 

50 3,2 950 3aNyUCll B Macco- 
BOe IpPOH3BOACTBO; 
TeAe YN paBIeHHe 10 
MpopolaM  AAHHOM 
6 KA 
Her 0,05 3,5 0,8 1944 — iHY] Weer cxaagui- 
0,5 04 540 BalollnecH cTa6u- 
AH3aTOpHI 
0,59 0,14 9 2,4 360 — |TY| Ynpasaenne no 
95 1,3 100 TIpOBOAaM 

0,88 0,25 140 : 1008 : TY 

11 280 
(cTpeso-| 0,24 120 . 792 ‘ ° 
BUAHOCTb F90) 

40°) 220 

2,20 
(ctpeno-| 0,33 | 472 1,0 1584 8 850] « Bapnant c KPI, 
BHANOCTS a 440 Mes OOULHH Bec 

90°) 655 Ke 


HaTede YKa3aH BeC B3PbIBYATOrO BelllecTBa HAH pose3snoro rpy3a. 
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Puce. 9, Cuapain V-2 
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Puc, 10. Cuapsa A-46 


39 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 





Puc. 11. Muoroctynenyatpiiit cHapaa ,PelindoTe* Ha MOABHAKC- 
Hol cTapTOBOH ycTaHOBKe 


Puc. 12. Crapsn ,Bac- 
cepagh*: 
1 — B3PLIBaTeJL; 2 — bocnoe 
gapuanoe oTsaencuue; 3 — Cas 
aon coxKaToro Bosryxa; 4— Ape- 
HAKHOe OTBepCTHe HW Kala 
PCrYJMPORKH Aapenns; 5 — BH- 
304b (roplouece); 6 — ceyeHHe 
HecyuMeH WIOCKOCTH, 7 — He- 
CYULIA WIOCKOCTh; & — a30THas 
KHC.AOTA; 9 —— CCPBOMOTOPHI, 
70 ——KamMepa cropanus; 7 — 
XBOCTOBOe ONepeHHe; f2 — pyAy, 
73 — BLIXONHOe CONAO 
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Pue. 13, Cuapsa ,lUmetrepanur*: 


7 — BOSTYUINDIA BHT reHepaTopa; 2 — oTMeAeHHe CKATOTO BOSAYXAa; 7 — cnohnephl 
uanpaBACHHA;, 4 — OTACACHHe roproucro; 5 — KHAb; 6 — cnohsep ray6unbl; 7 — orun 
HaBOAKH; §— BSPLiBaTelb; 9— 60eB0e BaApARHoe OTAeNenne; 70 — OTAeNeHHe palno- 
annapatrypp; 77 —HWKHMK peaKkTHBNblIA ABHraTeslb; 72 — conao; 73 — Tpy6Ka Into 





Puc. 14, Senntupi cuapan ,Tatidyn: 


Z — Govsoh 3apsa, 2— sapad kopjntra; 3 — paspbinalouascs aAnadparma; 4 — KOAb- 
ucBonw Oak as ropioyero; 5 -— Oak 118 OKNCANTeNH; 6 — paspbiBaloluadca Anad- 
parma; 7 — cHJOBad IMTa 


JEHUITIHOIN CHOD IO ——————— +e 8 cnomocamenbHoll Geueament = 


-_- 








Pue. 15, Cuapsa ,Pchntoxtep*: 


7 — BSPbIBATCAb; 2— pyib NoBopoTa; 3 — ABurarelH pyAa nNoBopoTta; ¢ — rupos 

CKONDI; 5 — paaMoycTaHoBKa; 6 — OCHOBHOM ABHraTeAb! 7 — NAOcKOCTb TaaBHOrO 

cHapsila; &— cOnaAo OcHOBHOTO ABHraTeja; 9 — pyaAb ray6unnl; 70 — ceyeHue mao- 

cKOCTH riaBHoro cuapsia; 77 — 6oepoe 3apsaHOe oTAeneHHe; 72 — cTabnansupyi- 
Wad WIOCcKOCTb; 73 — cONJa BCNOMOFATeAbHOTO ABMyAaTesls 
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Puc. 16, Cnapsan Hs-298: 


7 — B3ppiBaTerb wu 6oeR0e 3apAAHOe OTAeNeHHe; 2— y3.IbI NOABecKH; 3 — cnowep 
rayOunbl; 4— BOSAVYUIHbIM BHHT renepatopa; 5 — Kb; 6 — cnonAep HallpaBJeHHA 





Puc. 17. Cuapag R4M: 
1—sappisatetp; 2— 6ocnoe BapHinoe oTIenenMe, 3 — sneKTpHYeCKHH 3anat; 
@— kam@pa cropannga; 5 — TpyOuaTad kMrauKOTeBad Waka, 6 — CKAALDIBAIOLIIMHCA 
craOnansatop; 7 — como 











Pue, 18, Cuapan X-4: 


1 — s3pHipatcesp, 2 — 6oesoe sapaaqHoe OTAcCHHe, 3 — Oak C HKHAKHM TOPIONHM, 

4 — aneKTpHUCCKAd AAaMNONKAa; 5 — SAEKTPHNECKAR poseTKa; 6 -- cnohaepbl; 7 — Ka- 

TYWKAa; S — HCNOABMWOKBBIN QareTuep; 9 — OTAC1eHHE PAPOCKNUOS, Garapen HW 9/1eK- 
TpHIccKOM annapatypbl, 70 — conn 
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Pue. 19. Cnapsa ,Potepanane-25*: 
7 —9neponH; 2— otcek c Ha6usKoh n3 ac6ecToBoro BOOKHAa; 3 — sneKTpHYecKaa 
Jamnouka; 4— pyab rayOunn; 5 — oTAenenHe roptouerd HW rHpocKonosB; 6 —~ KHJb 
€ 9ACKTPOMAFHHTOM; 7 — COTO 


HecmoTpA Ha JOBOJbHO OombWOH pa3sMax pa6oT B TepMa- 
HUM TO CO3aHHIO PeaKTHBHOTO OpyXHs, pa3spaboTKa 60.Jlb- 
WHHCTBA OOpa3llOB YMIpaBJIAeCMbIX PeaKTHBHbIX CHAaPAAOB BO 
BpeMA BTOPpOH MHpOBOH BOHHbI He Oblla 3aKOHYeHA, 
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PPRAPERAS a LN LL LL LD LL AL ALLL eS ele PPR PD 


PEAKTHBHOE OPY)KHE CLA 


Hecmotps Ha TO, ¥YTO paOoTh! B OGacTH yipaBsJAeMOTO pe- 
AKTHBHOFO OpyxKHA BeayTcA B page crpan (CLUA, Array, 
Mpanunu, Ulsequn, Utatuu, Ulseiinapun, Snounn), Handoup- 
ero pa3Maxa HM yelleXOB B 9TOH OOMacTH MOCTHTVIH CUIA. 
B 9ToOM JlerKO YCMaTPHBaCTCA NPOABeHHe OJHOH H3 CTOPOH 
NPpOBOAHMOM AMeEPHKAHCKHMH PCaKUHOHHbIMH KpyraMH Mpec.lo- 
BYTOM NOJIMTHKU «KC MOSHUMH CHIbI>, T. €. TOJIMTHKH Oc3ytepx- 
HOH TOHKH BOOPy2KeHHHt. 

3a nmocsiedqune rodbl mpaputrestperso CLITA npeanpuyssio 
PAL Mep, HANPAaBJICHIIDIX Ha YBe.IHYCHHE BbITTYCKa YIPaB/IACMbIX 
PCaKTHBHbIX CHapAOB WH MOBbILIeHHe HX OoeBbIx cBolicTB, Ha- 
3HaueHa flake CICWHaIbHad MpaBHTeJIbCTBeEHHaAA KOMHCCHA 
JWIM KOHTPOIA 3a Oprannsalneli HayYHO-HCC.1e1OBAaTeJbCKOH 
paG6oTbl MO YCOBCPHICHCTBOBAHHO MMEIOULHXCH H CO3aHHIO HO- 
BbIX O6Pa3UOB cilapaAOB, MaCCOBOrO TIPOMBILIeHHOro H3ro- 
TOBCHHA  CHAPAAOB, pa3pelieHHA  (PHIHAaHCOBbIX  BOTIPOCOB 
H BbIPAGOTKH TPHIHILHNOB HCMOJb30BaHHA ypaBJIteMoro Opy- 
KA. 

O 60/1blIOM BHHMaHMH, yqeasemom Bp CLIIJA ynpas.isemomy 
DEaKTHBHOMY OPyKHIO OCOOeHHO APKO CBHACTCIbBCTBYIOT Mac- 
IuTaOb! (PHHAHCOBBIX 3aTpaT. Tak, 3a NocweqHHe MATb JieT Ha 
paOoTbl B ITO! OGacTH OblLIO H3pacxXOMOBaHO OKOAO 7 MVJIPZ. 
AOATAPOB, MPHYEM OKOJIO MOJIOBHHbI BCeH CYMMbI TIPHXOHJIOCb 
Ha (PHHAlcHpOBaHHe HayU4HbIlx ucetenoBaHHli!. B uactrHoctu, 
Kak 3anBH. {1 suBapa 1955 r. npejzcTaBHTelb BOeHHOrO MKH- 
HucTepcTBa CILIA, p 1953/54 (tbunancoBoM rojy Ha Te/leympaB- 
MeMbIe BHLbl OPyxXHA SpluiIo accuruoBaHo 634 MAN, ZOapos. 
B 1954/55 dunaucopom roay pacxosbl Ha oGecneyenne pabor 
B 9TON OG.lacTH (B TOM 4HCJie H Ha HA4Y4YHO-HCCIELOBATCJIbCKY tO 
paoory) cocrapuan 1200 man. aonmapos. B 1955/56 unanco- 
BOM TOLV Ha yKa3aHHble padoTbl accHrHOBaHa elle OO/bUWas 





ay 


1 Flight", 22 onra6pa [950 r. 
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CYMM€, TIPH¥eM B MOcueAylOllve WeCATb JleT Ha pa6oTE! B O6- 
NacTH TeleyipaBJIAeMOro OpyKHA MpesnosaraeTca erKerOAHO 
pacxogoBaTb | Mapy. Aomtapos '. 

Takue pacxOfbl Ha pa3BHTHe yipaBAAeMOrO peaKTHBHOTO 
opyxun B CLIUA o6baCcHAIOTCH He TOAbKO Pa3MaX0OM pa6oT, HO 
H 6OJIbIIOH CTOMMOCTbIO KaKAOrO CHapAa, MpeACTaBJIAOlWlero 
co6oll KOMMeKC HOBeHIUHX JOCTHXKeHHH COBPeMeHHOH HaykKH H 
TeXHuKU. B aMepuKaHCKOH NevaTH MpHBOAATCA CBeAeHHA O TOM, 
YTO Ha MPOHSBOACTBO OAHOrO peakTHBHOorO cHapsza V-1 B Ne- 
PHO BTOpOl MHPOBO! BOKHbI 3aTpadHBaJOCb 900 ueslOBeKO- 
yacoB uw 8500 noIapoB, a Ha NpOH3BOACTBO OAHOrO CHapsAa 
V-2 —- 3000—7000 uenoBeko-uacos u or 28000 no 45 000 fo.1- 
napos 2, CrowMOCTb OMHOrO AaMepHKAaHCKOrO CHapsAsa THA «Ma- 
tanop» papHa 90000 aonmapos. OHako, HeECMOTpA Ha 9TO, 
AMEPHK@HCKHE CMeMHaHCThl CUMTAIOT «BbITOLHBIM»> MPHMeHeHHe 
CHapAZOB B BOliHe, HOO, KaK OHH MOJaraioT, oO6ulHe 3aTpaTbl Ha 
MIpOW3BOACTBO H HCHOMb30BaHHeE YMpaBJIAeMbIX PeCaKTHBHBIX 
CHapAJOB AJA YHHYTOKeHHA WeIH BCTeACTBHE BbICOKOH adiek- 
THBHOCTH IIpHMeHeHHA HX GOyAyT MeHbIlle, YeM 3aTpaTbl Ha 
MpOH3BOACTBO HW HCHOMb30BaHHe JuOOOTO Apyroro OpyKHA AVIA 
YHHYTOKEHHA ZTOH Ke eH. KpoMe TOrO, BO3MOMKHOCTH YCcrell- 
HOrO MPHMeHeHHA YipaBsIAeMOrO PeaKTHBHOTO OPyRHA IPH pe- 
UICHHH He TOJIbKO TaKTHYeCKHX, HO HM OFepaTHBHbIX HW CTpaTe- 
ru4ueCKHX 3afau, 10 HX MHeHHIO, BIOMHe «OKylaeT» OOvIbLLIyt0 
CTOHMOCTh CHApAOB. 

Cnelyet OTMeTHTb, TO MpH paspaboTKe pa3sHYHBIX OOpas3- 
OB YIIpaBJIMeMbIX PeaKTHBHbIX CHapxAOB IMMPOKO HCTIIOVIb- 
3ylOTCA repMaHCKHe MaTeHTb! (CM. TAO. 9). 

CIUA nepBbiMy 3 KallHTaHCTHYeCKHX CTpaH MOC/e OKOH- 
UaHHA BTOPOH MHPOBOH BOMHbI MpHCTYNWIH K IIMpOKHM M0 
MaciUTa6aM MWwIaHOMepHbIM pa6oTaM MO CO3JaHHIO, YCOBepLleH- 
CTBOBAHHIO H BHeEAPeHHIO B YaCTH YNpaBJIHeMbIX PeaKTHBHbIX 
CHapAOB. 

B 3aBHCHMOCTH OT 3aau, pellaeMbIX peaKTHBHbIM OPy- 
%KHeM, OHO NoOspasgeiseTcA 3apyOeKHbIMH BOCHHbIMH CIle- 
UHaIMCTaMH Ha TaKTHYeCcKOe H CTpaTerHuecKoe. 

K TakTHueCKHM BHJaM peaKTHBHOrTO OpyKHA OTHOCATCA 
yilpaBIseMble PeakKTHBHble CHaPpAAbI C 3apAaMH OOBIYHOFO HIM 
atoMHoro BB, c jalbHocTbio selictaua fo 800—1000 Km 


1 Interavia“, 1955, Ne 5. 

2K. W Gatland, Development of the guided missile, London, 1904 r.; 
HMeeTCH mepeportHoe n3qanHe: K, Y. Potieng, pasBpuTve yipaBAAeMbix 
CHapHA0B, 430. HHOcTp. auTepatyppl, M., 1950 r. 
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(540 mMujib), MpeqHa3HayeHHble AIA pellenua 3agaun Bo3ielt- 
CTBHAH Ha OObEKTbI NPOTHBHHKa B TaKTHY¥eCKOI! 30He OrHeBott 
NOAAEPAKU CYXOVYTHbIX BOHCK, yRapoB no GeperoBbiM o6DeK- 
TaM, KOPaOJIAM B MOPe H BO3AVINHbIM leTAM. 

K crpaterH¥ecKHM BUaM peaKTHBHOTO OpyxKHA OTHOCATCA 
yYIpaBIAeMble CHapAAbl C {laJIbHOCTbIO lelHiCTBHA  cCBpIINe 
800—1000 km, npeqHa3sHayeHHble fia BosselicTBud 3apartaMH 
OObINO! MOULHOCTH (KaK MpaBHlo TepMOAePHBIMN H, MHOrAa, 
KPYMHbIMH aTOMHbIMH) Ha OObBEKTHI MpPpOTHBHHKa cTpaTeruye- 
CKOrO 3HaueHHaA. 

B HactTosiee BPeMA MPHHATO Ha BOOPyxKeHHe H 3allylleHo 
B MacCCOBOe IIPOH3BOACTBO JOBOJIbHO OO/bIUIOe KOMHYeCTBO O6- 
Pa3OB YIipaBJIseMOrO Opy2xKHA BCeX KJaccoB. Huxe pacecmo- 
TPHM HeKOTOPble H3 HHX, 


PeakTHBHble CHapsbl Klacca «3eMJIA — 3eMs1a» 


[leppbimH o6pa3suamMH ynpaBAAsemoro opyxHA, paspabotal- 
HbIMH B CILIA, sBastucb Takve O6pa3llbl, Kak MIaHHpViolllad 
6omM6a «Bat» (paspa6oTKa c 1942 r., 6oeBoe nmpumMeHeHue — 
1945 r.), ynpapsisemMble aBHa6oM6n! «Po6uH», «A30H» (HCIDbITEI- 
BalaCh B 1943—44 rr., lpHMeHatacb B VMtatun nu Buapme 
B 1945 r.) uw nMuaHupyoutve GomO6pt «IvioMObIy, mMpuMcHaB- 
lineca ee B 1943 r. npu Haserax Ha Tepmaunw. 

OTH Mepppic O6pa3ulbl OpyKHA OTHOCHIMCh kK KJaccy 
«BO3AYX — 3e€MIA> H aJIH BO3MOMKHOCTh HaKOMHTbh HeKOTOPbIii 
ONbIT B (eJleé OCBOCHHA YIPaBJIACMOrO ABHAUMOHHOrFO OpyrKHA, 
HCNOJb30BaHHbUL NOTOM pH pa3spaOoTKax CHapANOB ApPyrHx 
KJIACCOB. 

YxKe MOce BOHHbI WH 3aXxBaTa, B pe3yJIbTaTe 9TOTO, MaTe- 
PpHaJIOB MO HeMeLKOH peaKTHBHO!H TeXHHKe H OOpa3llop ee, 
a TakKe BbIBO3A H3 TepMaHHH PAA JIM W3 4.14 KOHCTPYK- 
TOPCKOrO COCTaBa, PYKOBOAAMLerO H TeXHHYecKorO NMepcoua.ia, 
CIA HayatH WaApokve OMbITB! c HeMeIKHMH CHapsayaMu H 
aMe€PHKaHCKHMH KOMMAMH HX. Hekotopble 43 3THX KONI (iHa- 
mpHMep KUW-1 «JIyH», aByMalHoHHblii cuapsag JB-2 — o6a 
KOMHH V-1) ObLIH MpHHATbI H HeEKOTOPOe BPeMHA COCTOATH Ha 
BOOpyxKeHHH ota u BBC. Kpome roro 6510 co3qaHo 6ob- 
ice KOJIMUeECTBO KONHH paketbl V-2. 

Cuapaaq KUW-1 «JlyH» umeer peakTuBublli MybcHpytolnii 
ApHratedb, <JlyH» MpeqHasHayaetca JIA HaHeCeHHA Y/lapoB M0 
BaxKHbIM OeperoBbIM OObeEKTAM H MOKeT 3alyCKaTBCA Kak 
c¢ GcperoBbIx, Tak H KOpaOeJIbHbIX cTapTOBbIX yerTpoiictB. M3 
NevaTH W3BeCTHO O 3allycKe CHapsAga «JlyH» c MOABOJHbIX J1O- 
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Puc. 20. 3anyck cnapsaa ,Jlyn* c NOABOANOH AoE, Kack™ 


tok «Kack» (puc, 20) nu «Kap6onepo» c mpuMeHeHveM CTapTo- 
PIN PAKCTHBIN. VCKOPHTe ICH, Ciapa-lbl pasMeculaTucb B PepMe- 
FHUCCKHX aHPapaX, pacnoO.1o*KeHHbIX 103adH OoeBOH pyOKH 
(puc. 21). 

Cuaps TM-G1 «Matagop» (puc. 22) abides OHM 3 
MCPBbIX COGCTBEHINO AMCPHKAHCKHXN OO6pasvos I paBAteMOro 
PeAKTHBHOO TAKTHYeCKOFO OpyAHA, Moctymasilero ta BOOPy- 
KOHN a@MCPHKAHCKHN Bofiek. Bo YacTHGCTH, aba WHBUSiH, 
qnelolwupoBauibie B PepManui, WMeroT B CBOeM CcoeTaBe CHe- 
MHaIbUble ICKAPIbH, BOOPyakemible CuapstaMA «Matatop». 
‘hase galyeka Ciapsla NenOwb3yercs YCTAHOBKA, CMOUTHPOBAH- 
nase a AB TOHPUILE Ee (puc. 23). Kax it «Jy, «Matatop» 





Puc. 21. Tloawoanas souka ¢ anrapom Aa xpanenusa YPC u crapio- 
BbIM YCTPpOHCTBOM 
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Puc, 22. YPC ,Marajop* 





Puc. 23. YPC ,Matranop* B MoMeHT 3altycka C apTonlpuilema 
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3amyCKaeTcA C MOMOILLbIO pakeTHOrO ycKopuTeis. B nometre OH 
yipaBseTCA MO paqHO C Ha3eMHOFO MYHKTA, HCMOJIb3ytOllero 
PadHOJIOKAWHOHHY!O CTAaHUHlO WIA KOHTPOJIAH 3a NOJIETOM CHa- 


pana. 


. 





Puc, 24. 3anyck cnapaga ,Perbwayc* c yertpoiicrsa, CMOHTHpo- 
BaHHOrO Ha aBTONpHuene uu cTosijero Ha masty6e aBuanocua 
» XCHKOK* 


B wacTosuee spema B CILIA senytca pa6ott no MOAHDH- 
Kalu aToro cHapsya: «Maranop-2» nomxKeH HMeTb HeCKOMDKO 
OouIbILy!O CKOpOCcTb Nosteta, a «Matanop-3» — o6laqaTb MeHb- 
WIHMH pa3sMepaMH H BeCOM. 

Cuapag SSM-N-8 «Perpiozyc», Haxogauluiica ye He- 
CKOJIbKO JI€ET B MaCCOBOM MpOH3BOACTBe H COCTOSALLM Ha BO- 
OpyxXeHHH KOpa6JleH BOeCHHO-MOpcKoro dvloTa, NO cBoel KOH- 
CTPYKUMH aHaJIOrH¥eH yilpaBsAeMoMy cHapsay «Martagop». 
SallyckaeTCA OH MPH MOMOLIM ABYX MOPOXOBBIX CTaPTOBBIX pa- 
keT. C aBMaHOcleB OH 3allycKaJica ¢ MOABHRKHOrO ycTpolicrsa, 
CMOHTHPOBaHHOTO Ha aBTonpHuene (puc. 24), OgHospemeHHo 
C STHM MPOBOAATCA 9KCICPHMeHTbI MO 3atlycky «Perbtouyca» no- 
CPpCACTBOM MapOBbIX KaTanyJibT. Ha NoOgsBOAHOH OAKe ycrpoit- 
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CTRO [MIA 3amycKa cCHapsia pa3MellleHO B KOpMOBOH 4acTH. 
Xpanutes «Perbioslyc» 8B BOAOHENPOHHUaeMOM aHrape, Pacio- 
JOKeHHOM Mo3agH GOoeBoll pyOKu. IIpu xpaHeHHH B aHrape 
KPLUIbA CHapAsa CK1aQbIBatoTcd, 

Cormacuo CHpaBOUNWKy HNOCTpaHbIX (JIOTOB CHapaAaaMy . 
«Perpioaye» BoopyxkeH Kpelicep «Jloc-AnaKestoc» '. []posoqatca 
ONbITHbIe pa6oTbl MO BOOPYKeHHIO NOAOOHBIMH CHapA.aMy 
HOABOJHbIX OOK THNa «Haytulyc». 

Paspa6oTau H 3allyilleH B Ce€pHHHOe MPOK3BOACTBO Take 
chaps, Tuna «Jlakpoce» oka3aHHa O.1HoKHeH OrHeEBOH NOTMep x - 
KH KOplycy MOPCKOH Mexo- 
Tbl H CYXOMYTHBIM ¥aCTAM. 

Bovlblloe BHAMAHHe yile- 
JIN€TCH BHEAPeHHIO peaK- 
THBHOrO OpyKXHA B apMHH. 
B HacTrosllee BPCMA Ha BO- 
OpyXCHHH HAXOMATCA yiipa- 
Bademble CHapsap «Kar- 
pa» Hu «PejCTOYH>. 

YupaBlAeMbli CHapAt 
SSM-A-17 «Kanpas» mpel- 
craBJlneT COOOH OaJJIHCTH- 
YECKYIO paKeTy CO CBepxX- 
3BYKOBOH CKOPOCTbwO NovleTa 
H mpeqHa3HauaeTca JIA M0- 
PaxKeCHHA Wee, pacmo.lo- 
XKeHHbIX B TAKTHYeCKOH H 
onepaTHBHol r1yOuHe IMpo- 
THBHHKa, T. @. Ha paccTOos- 
HAM OKOIO 120 Km (65 MHIb) 
OT MecTa 3allycKa CHapsda. 
J\uia 3amycka cHapsxy, ycTa- 
HaBJIHBaeTCA Ha mpocryto 
Ho ycTpolicrBy miaTpopmy 
(puc. 25) WH «BbICTPpevIHBaeT- 
CH> BeCPTHK@JIbHO  BBePpX. 
Bo BpeMa B3JleTa OH yiipa- 
BadeTcCA paHOJIOKAWMOH- 
HbIM JTyyoM. Ifoc.te BbIKJHO- 


Puc, 25. YPC ,Kanpaa* B noaoxennn = TCHIAE B ONnpeweIeHHOH TON- 
Ws 3alVCKa Ke PpeaKTHBHOTO ABUratTelA 








1 Jane’s Fightings Ships 1955--56", cTp. 398. 
o4 
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CHapaAd MpodoKaeT NoeT, ynpaBAeMbli ABTOHOMHBIMH rnIpu- 
6opamu. JlocrouncTBom cucTeMBI yipaBJieHHA 3TOrO CHapsya 
ABJIACTCA C€ BbICOKAA MOMEXOYCTOHYHBOCTD. 

Kpome yka3aHHoro o6pa3iia, CYINECTBYIOT MORHDuKaUHH: 
«Kanpan E» y «Kanpat F»!, npeaquasnayenupie AA WavibHei 
ONe€paTHBHOH MoAMepxKKUH BOLICK. Dry CHapATbI MOryT HecTH 
ATOMHbI€ 3apAbl, 

B HacTosiiee BpemMa KOMaHaoBaHHe CIIIA BOOPyKaeT CHa- 
panaMH «Kanpam BHOBb chOpMHpoBaHHble apTHJWiepHickue 
WacTH aPMHH, pacnoO*KeHHble B 3anannoli lepmManun. V3 ne- 
4aTH H3BeCTHO, UTO B Hayate 1956 r. g Espony j07KHO 60 
ObITb HalpapseHo wectb AMBU3HOHOB, BOOPYKeHHbIX 93TUMH 
CHapsafaMu. Kaxkablii 7HBU3HOH uMeeT 10 MYCKOBBIX YCTAHOBOK, 
KOTOpble O6CyxKuBaloT 250 yenoBeK. Onn MMBH3HOH TakKHX 
CHapAyOB B 1955 r, ye HaxonWica B lepmanun 2, 

YupaBAAeMblii cHapay «PelcToyH», npeaquasHayennblit jaa 
NOAMCPHKKH CYXONYTHBIX BOHCK MpH MpOBeeHHH HMH KaK Ha- 
CTYMaTCJIbBHBIX, TaK H OOOPOHUTeIDHBIX onepauHu, co3lau Ha 
6aze HeMelKOl 6annucTHuecKol paketbl V-2. Kouctpykuua pa- 
KeTbI HO3BOA€T Pa3MeCTHTb B Heli aTOMHbIli 3apaq, 

AmepykaHckne cnemnaaucrpi CHHTalOT, TO «PecroyH» 
(OcO6eHHO c iaTOMHBIM 3aPATOM) MOXKET NPHMeHATHCA WIA Ha- 
HECCHHA yilapa MO HaHOowlee CH/IbHBIM H BaxKHbIM rpy nnn pos- 
KaM MIPOTHBHHKa H OObeEKTAM, PaCMOJIOKeHHBIM Ha Bcelj ry - 
OuHe TAKTHYeCKOl! 30HbI ero OOOpOHBI, a Takxe nO H€KOTOPbIM 
KPYNHbIM OObeKTaM, HAaXOAAUWMMCA UB OnepaTHBHOH raiy6uHe, 
KB uactuocru, cuntaetes, uto mocae Yiapa 39THMH pakeramu 
MOMKHO CO3MaTb YCJIOBHA WIA ycneulHoro BBOna B boii 6poue- 
TAHKOBbIX BOHCK, 38%a4a KOTODbIX COCTOHT B CTPEMHTe@JIbHOM 
AOCTHKEHHH LevIH. 

Hapaay c pa6oramu no co3zanuio PCaKTHBHBIX CHAapAAOB 
TAKTHYECKOrO HW OMepaTHBHOrO Ha3sHayeHug zB CLIA paspa6a- 
MPIBAIOTCA H CTPaTerMyeckHe PeakTHBHble CHapsAAbl — MexKOH- 
THHCHTAJIbHbI€ CaMOVJeTbI-CHapAAbl w GavtucTHUeCKHe pakeTpl, 
CNOCOOHbI€ MpeowONeBaTb GOVIbIIHE PaccToAHHA. HasHayeune 
TAKHX CHAPANOB, CNOCOOHBIX HeCTH TepMosepHble MH aTOMHBe 
SapAAbl,— HaHeceHue yapoR No KpynHbIM BOCHHO-lNpOMbBIIvIeH- 
HbIM H aJMHHMCTpaTHBHO-NOJUTHYeCKHM Ie€HTPaM MpoTuBHHKa, 
T. €., B OCHOBHOM, BO3JelcTBHe MO HaHOoulee KPYNHbIM TBbIIO- 
BbIM OObEKTAM JIA CHHMKeHHA YKOHOMHYeCKOrO. Hy BOCHHOrO 
NOTeHWHasta NPOTHBHUKa, 





' ,Interavia* Ne 5, 1955 r., cTp. 306—307. 
7 ,Le Monde“, 24 yexa6pa 1955 r., cTp. 2. 


95 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


He6e3blHTepecHO OTMCTHTb, FTO B o6.1acTH CO3NaHHA MexX- 
KOHTHHeHTaJIbHbIx cHapagzoB CIA TecHo coTpyAHHUaIOT C AH- 
rimeii, Tak, eile B 1904 r. MexKAY HHMH OblIO 3aKJIOUeHO CO- 
riaieHve O CO3aHHH YIMIpaB/IAeMbIX CHAPHAOB C 6oAbUOH 
JAJIbHOCTbIO MoOvleTa. 

Ilo MHeHHIO HeEKOTOPbIX AMePHKaHCKHX H AHPJIMHCKHX crie- 
UHaHCTOB, M@2KKOHTHHeHTAJIbHbIe YIIpaBJIAeMbIe peaKTHBHble 
CHapaabl H OalucTMHuecKkHe pakeTbl B OyiylleM OKarKyTCA 
CnOCOOHDIMH 3AMeCHHTb CTpPaTerHyeCckKHe 6oMOapAHPOBLLNKH, 
SBJIAIOULHe CCFOMHA CHHCTBeHHbIM CpeACTBOM y/lapa MO ray6o- 
KUM Tbliam mpoTtuBHnka. I]puunna TaKOH 3AMeCHbI, Kak OHH 
CUHTAIOT, 3akIOUaeTCA B CJleLYIOULeM: MO CpaBHeHHO CO cTpa- 
Ternueckoli aBvalueit YPC uMetoT OoMblly!O TOYHOCTh MOpaxe- 
HHA Wedeil, MOryYT OJHOBPeMeHHO HaHOCHTb HECKOJIbKO yapoB 
MO WeIAM, PaCMOJIO7KCHHbIM Ha Bceli TEPPHTOPHH TPOTHBHKKa, 
NO3BOJIAIOT HAHOCHTb Ooslee BHesaMHble HW MaCCHPpOBAHHPbIe 
yaapbi. Kpome Toro, IIBO crpaHbi c MeHblWel 3d(eKTHBHOCTbIO 
cMowKeT BecTH GOopb6y C Me2KKOHTHHEHTAJIDHDIMH YIIpaBJAe- 
MbIMH CHapawaMH W Oa/liMcTH¥eCKHMH pakeTaMi, o6u1a1ato- 
WIHMH 6O/bWOl CKOPOCTbIO H BbhICOTOH WoeTa, YeM C TAKE- 
JIBIMH CTpaTerHyecKHMH CaMOJleTaMH, meficTBHA KOTOpOH OyAyT 
B HeKOTOpOH cTenmeHH 3aTpyAHCHbl Mouuol cucremof TBO, 
OCHOBY KOTOPO! COCTABAT 3CHHTHBIE YIPaBAAeMBIC peakTHBHble 
cpefcTsa. 

CuleyeT 34MCTHTb, YTO ApyrHe AMCPHKAaHCKHe HB anrini- 
CKHC ABTOPb! CYHTAIOT, YTO BOOPy2KCHHC cTpatTerHuecKOH aBHa- 
nn YPC tuna «PackaJd» cylllecTBelHO NOBbINTaeT ce 6oeBble 
BO3MOKHOCTH, [losTOMy TOBOpUTb 06 yTpaTe eH 3HaycHHA, NO MX 
MHeCHHH, ellie pao. 

Ilo 3anBlenHio Hatvalpinka wWTa6a BOeCHHO-BOSYLIHBIX 
cua, B wactoauice Bpema B CLA BedyTca paOoTbl MO CcO3/la- 
HHIO TpeX THMOB TaKHX CHapsOB. «Cuapk», «Hapaxo» u 
«AT.Aac». 

Cuapan SM-62 «Cuapk» (pHc. 96) — Ho3BYKOBOH CaMOJIeT- 
CHapaA, MMerOUL TYpOopeakTHBHbIN ABHTaTe lb. Ou OTHOCHTCA 
K CHapagaM CaMOvieTHOrO THMa, T. €, BPINOJHCH MO a po HHa- 
MuyecKOli CXeMe, TOLOOHOH CaMOJIETHDIM CXeMaM. Ou uMeeT 
KPbWwIbaA, pasMaX KOTOPbIX PaBeH 12 m, a CTPpeJIOBHAHOCTb 45°, 
C nomoulbio TypOopeakTHBHOFO ABHraTeIA AO Hatala MHKUpO- 
BAHU Ha Web CHapaa coBepllaeT Moet, Kak CaMO.TeT. Sany- 
CKaeTcad OH C MOMOLLbIO BCNOMOPAaTeMbHbIX CTAPTOBDIX PcaKTMB- 
HbIX ~BHraTeteil (puc. 27). SatqaHHoe HalpaBJicHHe mojeta Hu 
JMasIbHOCTb BbIAepKUBAIOTCA C MOMOILbIO ABTOMATHYeCKOH CH- 
CTeMbl 3Be31HOH HAaBHTAaWWH HW aBTOINHJIOTOB, 
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Crpatervuecknii ympanasemplii peakTHBHbii cHapaa SM-64 
«Hapaxo», Tak 2Ke Kak 1 «CHapK», ABJIAeCTCA CHAPATOM CaMO- 
jleTHOTO THMA. 


3anyck cHapada Ha BbIcoTy fopayka 15000 m mpoxusso- 
MHTCA C MOMOILbIO CTAPTOBbIX pakeT, Mocwe ero OH pas3ro- 
HaAeTCA jo cKopoctH oKOIo 3000 Ku/Yac Hw MOCTHraeT BbICOTHI 
30 «au. JlanpueiiluHli moler COBepllaeTcA MpH MOMOLLH OCHOB- 
HbIX PCAKTHBHbIX [BHTaTeeli. OTH WBuratTedH ObLIH HCMbITANb! 
euje B 1954 r. pupmMolt Hopr AmepukaH Hi B hacTONLlee BpeMA 
YCOBEPLICHCTBYIOTCA. 


[lo coo6urenuio mpecchl, cHapag «Hasaxo» 6yaqeT UMeCTb 
HPAMOTOUHDIT PeaKTHBHbIH ABHNATe1b, XOTA B  WaCTOALMLeEc 
bpeMA OH [pOXOANT HCMbITaHHA C  TypOopeakTHBHbIM 
uBuraTeeM. ONoOBpeMCHHO coBeplieHcTByeTcd HW CoO3aerT- 
ca Oomee HamexKuad cucTeMa aBTOMAaTHYeCKOH acTpOHaBH- 
rallun. 


Crpateruueckuil yipaBJiseMblH pCaKTHBHbIH CHapay SM-65 
«Atuac» npeyctaB.Iser co6oit MHOrocTyNelyaTylo OaslucTHye- 
CKYIO pakeTy. 

Kak cooOulaerca B Mpecce, OTK.1OHeHHe CHapaga «ATulac» 
cocTaBlaet JHUIb 0.2% OT AHCTaHWHH, T. e. IPH jaTbHOCTH 
nosetra 8000 ku (4320 Muah) oTKNOHeHHe OyneTt paBHo 16 KM 
(8,6 Mun). OfHakO HeKOTOPbIe HHOCTPaHHble  cielHaclMCTbl 
yTBepKAawoT, ITO BeelerTBMe Toro, YTO CHAapAA pa3sBHBaeT 
OPPOMHYIO CKOPOCTb, Y Hero cO3AaeTCH OONbINOe NOBEPXHOCTHOS 
TPCHHe O BO3AYX TPH ABHKCHHA Ha HHCXOAAULEH BeTBH Tpack- 
TOpHH (pH BO3sBpallleHhu B aTMOcepy), BCAeACTBHe ero 
AIPOMHHAMHYeCKHE CBOHCTBa CHAapAAa H3-3a OMNTABJICHHA Olle- 
PCHHA H3MCHATCH. ITO B H3BCCTHOH CTeEMeHH MOKeT OTPa3HTbcA 
Had PpacCeHBaHHH CHapAAOB B PaHOHe LUCIA. 

Hapaay c ynpapiaeMbIMH peakTHBHbIMH cHapsamu B CIA 
IPHHATbI Ha BOOPy2KeHue H HeyMpaBsemble cHapsAbl. B yact- 
HOCTH, B HacTosulec BpeMA B MaCCOBOM IMPOH3BOACTBe HaXO- 
AMTCA HeylpaB/AeMbIii peakTHBHbIi cHapsy «Onecr J)KOH» 
(puc. 28), BecbMa mMpocToil no yerpolicrBy. SamyckaeTcH OH 
C CAMOJBHXKYULMXCH YCTaHOBOK, HMeeT paKeTHbI ABHTAaTC.1b, 
padoraiollnii Ha TBeEP/AOM TOTIMBe (OpoxoBad paKcta «lepky- 
mec»). Cuapsap Tama «Oxecr JKOH»> MpelHasHayaloTca JWIA 
OKAaB3BaHHA HeMOCpeACTBCHHOH OFrHeBOH NOAepxRKU Ha3seMiiblM 
BolickaM MyTe@M MaCCHPOB@HHbIX OFHeBbIX yAapoOB NO OObeKTAM 
NIPOTHBHUKa, HAXOAANLUXCH Ha NepeqHeM Kpae HW B HeMocpcy- 
crBpentuol GsM3gocTH OT Hero, H MOryT Oblfb CHaOKeHbI aTOM- 
HbIMH 3apxaycaMH. 
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Puce, 28, Heynpasasemutti peakTuBub cuapsa ,Onecr Ikon“ 


PeakTHBHble CHapsabl Kiacca «“BO3IYX — 3€MJIA» 


3a nocmeauHne romp Bp CILIA Pa3paOaTbIBaOCcb HeCKO.AbKO 
OOpa3loB CHapaAyOB «BO3—yxX — 3emuay, KOTOPble MOMKHO pa3- 
ACIMTb Ha TPH OCHOBHble rpynibl: HeympaBsIAeMble peaKTHBHble 
CHaPAAbI, YIpaBAemMble 1 MaHHpyloulHe GOMOD H yiipaBuinae- 
Mbl€ peaKTHBHble CHapsabl (Ta6.1. 7). 

Heynpasanemole peakruenote CHapAOb ObINM CO3RaHb H 
IPHMECHAJIHCh €lLe BO BDeMA BTOPO!! MUpOBoOli BOMHI AIA Ha- 
HeCeHHA YapOB C BO3AYXa NO Ha3eMHbIM teaaM. B nacrosutee 
Bpema B CIUA Haxogatca na BoopyxeHun CHapaybl «XO.1H 
Moycu3», «Pam», «Taiinu Tum», M-8 u M-8 cynep. | 

Cuapaa «Xoun Moycu3» (puc. 29) mpexctapinet co6oli 
BBICOKOCKOPOCTHY!O =pakeTy, "0 cBoemy PaspylIHTe.IbHOMYy 





Puc. 29. Heynpasasempii aBHaHOHHLI peakTHBHDH cuapag ,Xoan 
Moycu3* ° 
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CHapsibt Klacca yBOS 


ted % = | 
AY in) v] S 
DMs Hlnepp Hu aa oo o 
east ese HocutTesib Tinnratreab cs S . = a. z a. 
cHapsla cHapslla Fe S85) S2 | 85 . 
pe 
HeynupaBbaneMhie pe 
\ ¢ 
1943 M-8 { Camo.leT MPT , Q,9 O11 
er 
1943 M-8 cynep | CamosgetT MPA . 1,75 | 0,11 
t C 
1943 35k CamouietT MPH 7 Sem ORS, 
] 9 / : 
1944 Tain THM“; CamMoaetbl MPA 13 620) 3,66 | 0,30 
»Xoun Moy-] Camoueti MPL ° 1,83 0,13 
cna” 
»PaM“ CamonetTbl MPH : e 0,15 
Ynpapansemne 
X-4 Camouetbl | Het — ° ° 
| rez = ° ° 
»A30H“ Camoujetbl 
»Pa3on" Camouetbl Het — e ° 
»Tap3ou* | Camoserbl | Het — 8,23 . 
pares e e 
ypPOoK* | Camouetbi Het 
HaanupywW 
»f 10M6“ Camoaetbl Het a e 
»b3t* Camoueth! Her -— ° ° 
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Ta6auua 7 
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aKkKTIBHBe CHaAPA YN bi 
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KM KAI MAC 








Pa3max 
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Hert 16 0,5 936 — HY lMimect cksaaqmBar- 
73° | 0:97 960 IUHeCH CTAGHAUZATOpDI 
Her | -47 0°) 1015 1400 — HY 
18 | 0,5—0,8 390 
Het | 25 1,0—1,5 1260 — Hy Himeer Moxudpuka- 
9 | 0,5—0,8 350 WHH 5,0 AR un 5,0 
HVAR, xapaxtepupte 
OOJbIIHMH pa3MepaMH 
H OUJAbUIMM BeCoM 3a- 
pana 
Het | 582,9 | 0,9—1,3 | 878—990 ao HY 
68 | 0,48—0,7 | 244—975 
Her | 63,5 ° 1483 —~ HY 
se 
Her . . . _: Hy 
aBHa6om64I 
_ : 0 ° — TY Ynpap.aenne no npo- 
BOJlaM 
= 454 e e — TY 
— 450 ° ‘ — TY 
~ 9000 . ° — TY 
es . ° ° aie TY 


mue 60mM65nI 


450 ° ° — AY+CH 
a 15—20 * — CH 
8,1—10,8 
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% 
SOR = 
BSS ¢ | &3 
v 
eo e a FF aw 
@upMa Hu rol iudp H oe = = i 
pascaGorie Haspanne Hocuteab purate db BOs = o ce = 
7 . mg 
cHapaia cHaApHla 3 28n) 4 = ates; 


YnpaBpaaemble pe 


Mak Jlonnes KSD-1 Camo.crbl HPT, ‘ 3,0 ° 
i945 yl oproidb*: 

Mak JLonnea KDD-1 CaMmouleTbt Mv BPIL ° 3,3 . 
1945 ~HaTHAN A ~Mak Jlon- 


nea- LUMuat* 

















[pymMall QFO6F 3anycK Asnannon- | 2000 | 10,1 , 
1952 ,XeakaT* |C 3eMAH HAN] HbIe MOTOpHI| A. C. 
aBHanocues! ,.patt uv 
Yuri 
R-2800 
: , Soo) Oyo 
Taen Maptun | ASM-N-7 . . 3.30) 0 
1954/1955 , basinal“ 
Taen Maptun, |} ASM-N-5 | Camoaetpl MBPIL . 6,6 | 0,8 
Pelipyalay »lopron V“ 
1953 
Yauc Boyt, AUM-N-4 ° , : , ‘ 
IictmMen Kojak »JLOB* 
1953 
Bean GAM-63 Tarkenble WPT 979) | 10,5 | 1,37 
1953 ~PacKkaal* 6omMOap - 
PpOBLLHKH 
elipuafian, | AUM-N-2 | Camowethl, TPA 450 7,32; 0,61 
Hall. 610po »llerpea“ | BepToseTbi »~Pelip- ; 
cTaHLapToB yal J-44 
1954 
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I] podoasenue 
= 
i flanpnoctn | CKopoctp, 
rae ae nodera ones Bpicora Cuctema 
SH =a 1M KAM | MIC oder a ylipapae- (pumMeyanne 
pu a Yas’ 3 —- mame M HHA 
ms On | MHJH M/CEK 
akKTHBUbLe CHaApAa ot 
2,00 ° 8 936 ° ° 
450 4,3 260 
3,7 : 5 324 ° ° Moxket 3allycKaTbcs 
90 C 3CMIH C KaTanyALTbl, 
BpeMH paOoThl ABHYa- 
Teta 40 munyr. He- 
HOAb3YCTCA Kak MH- 
IUe€Hb 
13 | S160 2900 600 11700 TY Becnusotupiit camo- 
900° | 1566 167 NeT, HeCYIMNH 3apag 
B3PbIBYaTOrO —sBe Lile- 
CTBa 
. . . . ° . B ctatun pa3BuTus 
Eeth | 720 32 1600 . TY Paspa6arTbiBalca AA 
17,3 444 BMC pas3BuTue upH- 
OCTAHOBJeHO 
ZeTb . . . . ° IIpenvasnayen ata 
Hopaxkenna  MORBOL- 
HbIX JIOOK 
Eeth : 160_ 1836 29 0OO— | AH+TY | Moxert samyckaTbca 
86,4 510 30 000 c 6omOapAHpOBULAKOB 
B-52 u B-58 
3,96 | 680 32 864 . TY+CH]|] Wpeanasnayen aaa 
17,3 240 6opbObi C NOABOAHDIMH 


OWKaMH HH HadBod- 
HbIMH KOpaOjaMH 
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Puc. 30. Hoasecka pearriBibtx chapstoa «Net MGV ey WoO1 
KPDAbAMEL WH (plo3e.tHiweM CaMo.teTad ANAC p Aas 


qelieTBHIO APUMepHO PaBHYIO 5--MOIMOBOMY ApTHLTCpHHCKOMY 
CHaps Ly. a . 
TlociBeHINBaloTCs VKaRaHtble CHaps bl MOL KPbLIDAMTT Ce 
Mocleta (plc. 380) HH pe Ulastauaiored ADE Waleee ts VLapoB 
NQ KOpaG TIM, TpalicnopraM, TaukaM,  Moe3,lan, aBroTpane- 
HOPTY, NOUTOHIUbIM MOCTaM, — 
Cuapat «Pam» (pie. 31) Obl costa B NepHoct Hi TepBel- 
HHH Bw Kopee pb npetasnadadesd SLI ACHCTBHTT HPOTHB OPOHC 





Puc. 31. Uertipe WeyiTpaBadeMblX ABHATLUOTDIS PCAKTHBIHTLIX cHapsida 
Pam", HOABEWIEHHbIC HOA KPbL1OM camodera 
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MallHH, KopaOuveli, a TakxKe *Kele306eTOHHBIX H 3eMIAHBIX 
ykpenlennii, CHapad uMeerT 3apaa KyMyastTHBHOrO sjelicTBUa. 
Cuapaa «Tain Tum» (pac. 32), cocrosmmmii ua BOOpyKe- 
HHH aABHAUMH AMePHKaHCKAX BOeCHHO-MOPCKHX CH, HMeeT MOLLI- 
Hb 3aps BB uv 3nauatTembHbi o6uHi Bec. To pa3pYUIHTevIb- 
HOMY JeHCTBHIO CHapsay «Talinn Tum» uw 12-m10liMoBLIti apTWI- 
J@pHICKHil CHapay MpHMepHoO paBHEl. Ilepsolit, mo yrBep2xse- 
HHIO aMepHKaHlleB, NpoOuBaer 2*Keeso6eTou TomuLHHOll | um. 
HeynpaBisemMble apvauHouHble cHapaap M-8 n M-8 cynep 
OTHOCATCH K MOPOXOBbIM H HMCIOT CK.1ajbIBaIOIleeca onepennue, 
CTAOHIN3Hpyloulee CHapsxA B MomeTe. Tlo pelicrBuio wa lWerb 
OHH = MpHMepHo paBHoueHHbl !00—120-mm  apruumepniickum 
cuapantam. TlowBecka ux MpoH3BOAHTCH NO KPbWIbAMH WIM 








Puc. 32. Iba neynpaBanemprx apiannonnplx PeaKTHBHDIX CHapsja 

»Tann Tum", nogBemenubie mod iozermKem camoneta F-84E » PH- 

Na6ANK* (110 KPbIAbAMH NOABeMTEIIbI HCVUPaBAAeMble peaKTHBHbIe 
cHapannt ,Xomn Moycus*) 


(plozeI@2KeM CaMmovieTos. IIpumensiwrca wia IITYPMOBKH Ha3emM- 
HbIX BOCK H M@JIbIX H BCIHOMOPaATCJIbHBbIX KOopaOvleH, a TakxKe 
Kak CHAapAAbl BO3LYUWIHOrFO 608. 

Ynpaerscmoe OomOobl, Kak H HeyUpaBJIAeMblIe peaKTHBHbIe 
CHaPAAb, BNePBble NPHMCHAHCb elle BO BpeMA BTOpOil Mupo- 
BOH BOliiMbl, OHH He HMeIOT peaKTHBHBbIX ABHraTeslieH, Mo“ueMy 
H H€ OTHOCATCA COOCTBEHHO K peaKTHBHOMY opyxuo. Onnoll 13 
NepBblxX 6oMO6 nogoGHoro TuNa Obiia 6omM6a X-4, yiipaBIAemMaad 
C CaMOu/leTa MO TOHKHM MpOBOaM, KOTOPbI€ pa3MaTbiBa-IHcb 
C KaryuleK, HaXOAMBINHXCA Ha CaMoll OoMm6e. Tlo3syqnee amepu- 
KaHIUbl pa3spabotaM KOHCTpyKUHH 60OMO6, ympaBseMbIX HO pa- 
quo, Cuayala O6bila co3iaHa 6omM6a «A30H», yiupaBlaemMaa 
TOJIbKO 0 HallpaBJIeHH!O (a3HMYTY), H G6OMOBI «Pa30Hy y «Tap- 
30H» (pric. 33), ympaBvIseMble Kak no a3HMYTY, TaK H MO Jladb- 
HOCTH., 
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Puc. 33. Yopasasiemaa aBnannonias 6OM- 
6a , Pap3ou* 


«A30H» mpemcras.ia.t co6oli oObluHyto GoMOy BecoM 454 Ke, 
CHaGXKeHHyIO X1eKTPOSATapeAMH, PaAHOMPHCMHHKAMH, aHTCH- 
HOH, Paco.1O%KeHHOHM B XBOCTOBOH 4acTH, MH NPOHMH npHoopamu 
yipaBleHun. bomOa HMevra 9JIepoOrtbl, o6ecneunBaBlline Nmorne- 
peuylo YCTOMYMBOCTh, H BCPTHK@IbHbIC PyvIH, MO3BOABLUHE 
YUPaBIATh JLBHXKCHHEM OOMODI Mo HanlpaB.-TeHHIO (110 a3uMyTy). 
Bo3MOKHOCTb yipaBsleHuA SOMOOH MO HallpaBJleHHlo o6ecneuH- 
Bala JOBO.IbHO 6O.IbILYIO TOUHOCTh NOpaxkeHnsA AWIMHHbIX Y3KHX 
lee (HaMpHMep, MOCTOB, *Ke1e3HOAOPOAKHbIX cocTaBoB). [lo 
VTBEPKTCHHIO AMEPHKAHCKHX CMeWMaTHCTOB, H3 100 c6polueH- 
HbIX 60M6 «Aso» 25 nonalo B Uelb (B TaKHX YCJIOBHAX 
3 Web NonalaeT B CpedHeM J1Mlb 1,7 O6bIUHDIX 60MO). 

YnpaBasemaa 6GoM6a «Pa30H» NpeAcTaB1Ala cobol ycoRep- 
HeHCTBOBAHHDI BapHaHT OomMObl «<A30H». BueseHve BepTHKaJIb- 
HOrO yOpaB.leHHA C HOMONLbIO CHCLWATBIbIX MpHOoOpoB TMOBbI- 
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CHIO BEPOATHOCTh NPAMBIX Movaauhi. Bo BpeMA BTOPOH MH- 
poOBOH BOHHbl TakHe OOMObI BecbMze YCIelIHO HCMO/Ib30BaJIHCb 
NpOTHB MavIbIX Welle. TouHocTp OOMOOMeTaHHA UX Oba jo- 
BOJIbHO BbICOKOH. Tak, COpOlleHHble c BbICOTH! 4500 ™ B yculo- 
BHAX XODOWeH BHJLHMOCTH, OHH NopakKaJIH TOUeUHbIe Wen, 
HMeA OTKOHeEHHE He Oowlee 20 mM. 

Oauyako yopaBisemMble 6omMObt THIa «<A30H», «Pa30H» 4H 
«Tap30H» HMeJIM CJIe@-LYIOUMH HeOCTaTOK: NPH HCNOb30BaHHH 
9THX 60MO CaMOJleT AIH HaOMONeCHHA 3a UX MOJIeETOM JOJDKeH 
Obl, KaK H pH OObIYHOM OOMOOMeTaHHH, BCe BPeMA HaxoO- 
AHTbCA B PaHOHe ILeJIH, T. €. B 30HE OTHA 3CHHTHOH AapTHWIepHH. 
Bom6a «Tap30H» NpHMeHsdacb B BOHHe B Kopee. 

Bekope mocje OKOHYaHHA BTOPOH MHpoBoH BOoHHbI B CIUA 
6bl1a Co3qaHa ynpaBaemanx 6om6a «Pok» (pune. 34), HMeBIUAaA 
TEJICEBH3HOHHbIe NpHOOpbl, Pa3sMelleHHble B HOCOBOH 4acrTH. 
YrpapleHve SomMO6oii ocyllecTBIAIOCb 10 pasHO Ha OCHOBaHHH 
TEJIEBH3HOHHDIX TaHHbIX. Ha ucnbiTaHHaAx 60M6a NoKa3ala BHI- 
COKYIO TOUHOCTb NonamaHHA: mph OoMOoMeTaHHH C_ BBICOTHI 
oko10 5000 m niollatb pacceHBaHHA B jHaMeTpe He NPeBbI- 
laa 60 mM. 

B nepvoyz BTropoh MupoBok BoHHb B CLUA 6blu co3qaHbl 
OomO6pl Tuna «I iom6». TlocmeqHHe HMeJIM MeHbLTyIO TOYHOCTb 
HaBCACHHA, CPABHNHTebHO MPOCTYIO KOHCTPYKIHIO H MaJIbHOCTb 
mencTBHA RO 32 Km (17,3 Mun). BoM6bI STH ABIAIMCb MIaHH- 





Pue, 34, Yupaspasemaa aBpnaunonnasn Oom6a ,,Pox* 
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PYIOWHMH HW YUPaBIAINCh C MOMOULbIO panHocurialoB, Mepe- 
HABACMbIX C CAMOLeTa-HOCHTC.TA. 

Apyruim o6pa3iiom tlaunpyroureh OomObt (B HacToauice 
BPCMA CHATOM C BOOpy2xKClHA aBHallun (10Ta CILIA) 6praa 
ASM-N-2A «Baty (pic. 35). STH GOMGObI ObLIH CO3,albl 110 
gaka3y BocHHO-MopcKoro (toTa CLUA ene B xoye Bropolt MH- 
POBOH BOHIIbI. 

Bom6a «Bot» Wapojll-lacbh Ha Uedlb C NOMOIMLbIO aKTHBHOTO 
YCTpOHCTBA CAMONABC/LCHHA, YCTAHOBCIILOTO B rOJIOBHOH YacrTH, 
UTO 1O3B0.19-10 HCHOAb38CBaTb Ce AIA ylapoB Cc paccTosIHH 
nopayka 15—20 rat nO ABY2XKYULMMCH MOPCKHM Lea. 





Pue. 85. MWaaunpviomast asuaunonian Oomda ,bBat 


Ynpausasemole peaxtuenole cuapsdol. \lepsbiMu aBHallion- 
HbIMH YOPaBIAeMbIMH PpeakTHBHbIMH CHapsamu CUIA sputuce 
COcroABIIHe Ha Boopyxenun cHapsabl THNa JB-2 (apnaunon- 
HbIH BaphalT t!eMeukoro ciapsjla V-1), a TakwKe cHapsAbl 
tuna JB-3 (TeicynpaBIAeMble), MpeqHasHauaBlUHecA B OCHOB- 
HOM Wis OopbOLl c¢ caMoueTaMu-cHapslaMu V-I H HMeBIUHe 
HOKONTAKTHUbIL B3pbiBaTeJb. Kpome Toro, OblLIN paspad6oTaubl 
DARIMUHbIe MO.H(uKauwA CHapada «loprou», B TOM YHce H 
JKCHODHUMCHTaIbuble, H CHapsa <loproki>, npewnasiavenHbl 
1h HOPAAeHHA MOPCKHX H Ha3eMHbIX Lele. B nactomuee 


68 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 





Puce. 36. Moxsemennpie mu KpbiibsMn camMojeta ,Hentyn“ 
YUPaBATCMEIC PCaKTHBUbe cuapsaab ,Tlerpea* 


BpeMa Ha BoopyxkeHun BBC u apnayuy BM® CIUA nu ofnH 
M3 YKa3aHNbIX CHAPS1OB Ife COCTOHT. 

Cefiuac B CIA Hua BoopyKeHHH HaXxO/\UTCA peaKTHBHbIit 
yupasaembli cHapa, AUM-N-2 «Iletpea» (puc. 36), mpezna- 
BHAYCHHbIN WIA SopbObl C NMOABOAHbIMH JIOAKaMH, HaXOJALLH- 
MIICH B TIOJBOJHOM T10/1O2%KCHHH, a TakKe C HaABOAHDIMH Kopao- 
JIGMH, CHapad MpuBo,wutesd B BH 2KelHe TyYpOOpeaKTHBHbIM JIBH- 
ratciem «@Melipuaiia J-44>. Boesaa uactb OTeHeTCH OT 
Kopnyca ciapsafa Tp BXO*KeHHH ce B BOAY. OTHMH CHaps- 
JLAMH BOOPYKAlOTCH CAMOACTHI H BePTOJeTbl MPOTHBOJIOMOYNHbIX 
cua CUA. M3 coo6menuH ameplikaHCKOH meuaTH MOKHO 
IPC AMOOKUTb, UTO cHapay «<Ilerpet» cHa6xeH YcTPpOHCTBOM 
JWIS CAMOHABEACHHA, PearHPYIOULHM Ha 3BYKOBOe HH IWICKTPO- 
MarHHTHoOe Oe MOMBOAHOH JIOAKH. 

Cuapsga ASM-N-4 «Jlop», cocToaluii Ha BOOpyKeHUU MNpo- 
THBOIONOUHON apHaunn CILIA, alamtornyeH Mo Ha3HayeHHO 
CxOcH To yeTpolictBy co cHapsayom «ITetpea». Ilo HekoTopbim 
cBeleHuam «<Jlop» HMeeT TemIOBOe YCTPpOHCTBO CAaMOHaBeeHHA, 

Kpome Toro, no 3aka3y BM® CIA paspa6artbipaica aBia- 
IHOHHbIt YPC ASM-N-5 «loprou» (mMoguduKkanua «Doprou IV», 
puc. 37). | 

Ilo coo6uleHHam meuatH CUIA, komnanua Baa OapKpadr 
KopnopellliH B TeyeHHe MHOrHx vleT paboTaerT Haq ycoBep- 





Puce, 37, Apnalyouublli yupabasempl peaktupubli cuapag ,foprou IV“ 
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ICHCTBOBaHHeM cHapaga GAM-63 «Packai», mpetHasHaueH- 
HOrO [WIA BOOPyKeHHA CaMOJIeETOB OOMOapAHPOBOYHOH aBHaLLHH 
flaJibHero geictBua B-52, B-47, B-58 «Xactraep»., Cuntaetca, 
UTO JIAIbHOCTh eiicTBHA CHapsda «Packasl», oOaqarollero 
CBEPX3BYKOBOH CKOPOCTbIO MO/JleTa, aeT BO3MOMKHOCTb CaMO- 
“leTY, HOCHT@.1IO CHapAsla, 3alycKaTb ero, HaXOJHCb 3a Tipe se- 
JaMH He TOJIbKO 30HbI OFHA 3eCHHTHOH Hape3HOH apTH/LIepHH, 
HO H JOCATACMOCTH 3CHHTHHIX YIPaBJIAe€MbIX CHAPAOB, HCIO.b- 
2YEMbIX JWIA MPOTHBOBO3LYWIHOH OOOPOHbI IeJIH. 

Cuapad WMeeT KOMOHHUPOBAHHYIO CHCTeMy yipaBJieHHA: 
BHaYasle OH ypaBsIseTcH NpHOopaMu aBTOHOMHOrO (lMporpam- 
MHOFO) ynpaBJIeHHA, a 3aTeM (Ha CpeHEM HM KOHeEYHOM y¥4acTKe 
NyTH) oMmepaTop, HaxOAUlHica Ha OOMOapAHPOBUINKe, MpHMe- 
HAeT TeleynpaBsieHHe JIA HaBeeHHA CHapxAaa Ha IeTb. 

Cuapa 3amycKaeTca c caMovleToB Ha BbICoTe 12—-15 Km, 
flaslee C MOMOLbIO COOCTBeHHOTO ABHraTeA MOAHHMaeTcA Ha 
BbICOTY Mo 25-30 Km (aBTOHOMHOe yiipaBsleHHe), c KOTOPOH 
NMKUpyeT Ha Welb (TeleympaBJeHHe). 

Caemyel ykKa3aTb, 4TO HapsAy c paspaOoTKOH H ycoBep- 
WWCHCTBOBaHHeM OOpa3lOB yNpaBJIH€CMbIX PeaKTHBHbIX CHapA- 
nos B CLUA ymenaetca BHHMaHHe H HCMOJIb30BaHHIO OeciHJOT- 
HbIX CAMOJe@TOB, HeCYHIMX rpy3 B3pbiBYaTOrO BellecTBa HW UHC- 
MOJIbSYEMbIX B KavecTBe yopaBIHeMbIxX cCHapxyoB. [Ipu 3TOM 
npewnoaraetcA HMCHOb30BaTb KaK cTapble (MOpmHeBbIe) ca- 
MOJIeTbl, T4K H COBPeCMeHHble (C PpeaKTHBHBIMH ABHTaTeIAMH). 
B uacruHocTu, BO BpeMa BoliHb! B Kopee aMepHkaHilaMu Obi 
IpHMeHeHbl TakHM oOpa30M G6omMOapsAHpoBulukH TpyMMaH 
«XeWIKIT>, CHAOKeHHbIe TeJIEBH3HOHHOHM allmaparTypouH. 

B HacTosllee BpeMsA, NO CBeAeHHAM MeyaTH, MOA G6eciHOT- 
HbIC CaMO.1eTbI IpHcnoco6vleHbl 6GomOapAnpoBuynkH B-17, B-26, 
ucTpeOutenb F-80. Bee ov CHaOKeHbI CelHa/IbHbIMH MpHoo- 
paMH ypaBJleHHA Ha paccTOAHHH. 


PeakTHBHble CHapsybl KIacca «3eMJIA — BO3A yx» 


Ip co3aHHH yMpaBJIAeMbIX PeC@KTHBHbIX CHAaPAOB ITOTO 
Klacca @MepHKaHIbl IWHPOKO HCIIOb3OBaIM KOHCTPyKUHH 
HCMCIIKHX CHAapAOB, paspaOaTbIBaBLINeca WIA WeeH OObEKTOB 
IIBO damucrcxoh# Tepmanun Bo BpeMA BTOpOH MUpoBOH 
BOHHbI JWIH OTPaxKeCHHH MACCHPOBAHHbIX HaJIeTOB aMepHKaH- 
CKOH aBHallwH, KoTOpad eHcTBOBada Ha OOJIbILHX BbICOTAaX, 
HCHOb3yA Win OOMOOMeTAHHA PaAHOMOKAUMOHHbIe MPHilevIbl. 

B unactosulee Bpema B CIUA paspadatbipaeTca WH MpHHATO 
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Ha BOOPYKeHHE OKOJIO AeCATKA PA3/IHUHbIX OOPa3NOB 3CHHTHBIX 
YiIpaBJIA€MbIX PCAKTHBHbIX CHAPAAOB (TAO. 8). 

TlepBbiM CHapsxOM KJlacca «3eMJIA — BO3AYX», CO3aHHbIM 
B CIUA cpa3y nocawe OKOHYaHHA BTOPOH MHpOBOH BOHHDI, Obl! 
cnapxa SAM-N-2 «Jlapk» (puc. 38), cHaO*xKeHHbIH paHouio- 
KallHOHHbIM YCTPOHCTBOM CaMOHaBejeHHaA. «JlapK» COCTOA Ha 
POOpyKeHHH. CHAT C BOOPyXKeHHA B MoceqHHe FOAbl B CBA3H 
C cO3aHHeM OoJlee COBepIeHHbIX cHapsAyoB. B HacTosiyee 
BP€MA HCNOJIb3YeTCA TOJIBKO KaK YYeCOHbI JIA wWesleH OoeBok 
MOATOTOBKH HW OTpaboTKu cucTeMbI IIBO Kopa6uen. 


HegoctaTKuw cHapsga «<Jlapk» Oblin yuTeHbI B KOHCTpyKIHH 
Hoporo 3YPC SAM-N-7 «Tepbep», mpeqHa3HayeHHOro AVIA 3a- 





Puc, 38, 3eHHTHDIH yupaBAdemMbIH peaKTHBHbIH CHapsy ,JlapK“ 


fiycka c Kopa6leH (puc. 39) wu Cco3qaHHOrO MO 3aKa3y BOeHHO- 
MopcKoro qvloTa. Hapeyenve cHapsya «Tepbep» Ha BO3zYyUI- 
HY1O UeJIb OCYIIECTBIAeTCA MO JYYyY paHOJIOKAaWHOHHOH CTaH- 
WHH. Jin yBeJIMYeHHA BePOATHOCTH NOpaxkeHHa elu cHapaAy 
HMeeT YCTPOHCTBO CaMOHABeeHHA, WelcTBylolwee Ha KOHeEYHOM 
yuacTke TpaekTopHH. Takaa CHCTeMa yiipaBJIeHHA MO3BOuIAeT 
3allyCKaTb HX B OMHHOUKY H rpylnnaMu. SallycK ocyllectT- 
BJIAeTCA C MOMOLIbIO BCHOMOraTeJIbHOH MOpOXOBOH pakeTbl 
(OycTepa), TOMMHBO KOTOPOH MO UCTeYeHHH Tpex CeKyHA cro- 
paeT, H OHa (pakeTa) oTJelmeTca oT CHapana. Jlamee nower 
MpPOHCXOAHT 3a cueT paOOTbl OCHOBHOrTO peaKTHBHOTO JBHLa- 
TeJIA CHapsta. B3ppiB GoeBoro 3apsa BbISbIBACTCA HEKOHTAKT- 
HbIM B3DPbIBaTeJIeM, 
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CuHaps abl Klacca 





t 





ces ee 

PupMa u roa [up un eee corel 

paspaboTKH HasRanHe HocuTetb ApuratTeap eee cae = 

cHapsala cuapsaa SSE] Fe] = 
Ocade!| Ho] AR 

1944 KA! Hasemuan [TIP Taato*-+| 400 . ‘ 

ylHTs Toxo" ycTanloBka +4 CTAPTOBbIX 
EPI. 
Bounr TAMA | Has3emmne | BPI + crap-| « 3,0} ° 
1945—1948 y CTANOBKIT tosbli ILP JL 


Peiipyafiag SAM-N-2. | Hanpoanprit | 2KPIL+2 crap-| 280 | 4,4 | 0,45 


1949 ib) alae Kopa6.ab roppx TPA, 
Kouseiip, SAM-N-7 | HansBoanpre | MIP, +ctapto- ' 4,5 | 0,3 
Ben auke » Lepbep“ Kopaos Built TPZ] 

1951 
Iyraac, SAM-A-7 | flasemupie |2KPIL+ctapro- |] + 6,1 | 0,3 
Yactepn- plank 1“ | yeranopKn Boil TP JI 
DIeKT PUK 

1950 
Ilyraac, SAM-A-? | Hasemnpie |2KPJL+crapto-; + | 7,62 
Yacrepi- »Halik- VCTauOBKH Boit TIP ZL 
OA KTPUK Tepkysiec* 
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Ta6nuuna 8 














»3eOM1A—BO3STy x" 
r) Hasbyocth | Cropocth B ag 

of = S noaera Hosera CNT) S.HCTEMa 

9 A Me Wee ne ee M HAA 

ee On MHJiH M/CEK 

45 1,7 180 O6pa3HO pacimoO%xeHHBIX 

Kpbla W WeKONTAKTHbIH 
B3PbIBaTeJb 

ller . . 2970 . ° Hexotoppre o6pa3ilbl 


HMelOT KDPbIJba, a B Ka- 
yecTBe JBHratTeas KPI 





8,6 300 (ota; BHINyYCK He MNpo- 
H3BOJHTCA 


Per |b 192 32 2448 =| 17000) TY+CH] Haxonutcas ua Boopy- 
17,3 GSO %KCHHH BOCHHO-MOpckKoro 

(baoTa; H3POTOBJeHO OKO- 

azo 1000 wit.; HMeeT MO- 

AupuKkaunto ,Tepbep I* 





19 | 550 16,0 1080 9000;}TY+CH| Cust c Boopyxenna 
1,5 


450 27,0 20920 =| 23000) TY+CH | Haxonutca Ha Boopy- 

~ 140 14,6 700 2KCHHH APMHH;, IPOMBILI-. 
AeHUOCTH 3aKa3aHO 60- 
nee 1000 wr. 








‘ ° 3,1 648 3 000 TY HimeeT yeTbipe KpecTo- 
| 


. 120 2560 ° TY+CH MoxkeT HeCTH aTOMHDIII 
64,8 GIO ir 3apana; Ha 6a3e atoro 

cHapala pa3spabaTbiBaeT- 

ca cHapaA ,Hahx-3epe* 
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Sow x 7 
GOR “| 
upma H rod Lup u bee wal § 
paspaboTKH Ha3BaHHe HocuTewb Apuratesb ao BS re; = 
cHapsala cHapana Ste. E| = 
Oéorade |Ao] As 
| 
BeuuKe SAM-(?)-(?) : MPH pany . 1,8 | 0,08 
1949 pt lOKKH“ Cenutpa.1* 
Bouur JM-99 Hasemuple /2 TIBP], , Mapk-|24540/20,0] +: 
1952 »bomapk* | ycranoBKu | Bapar*+crTap- 
TOBBIH TIP IL 
BenAuKC, SAM-N-6 | HanBonupie | TIBPJ. dupmni 4,31 0,3 
Mak Jloveaa » lr 3n0c* KkopaOsan | Max Jloneaa*-+ 
1953 -+- CTApTOBbHi 
Petiteon SAM-N-(?) | Ha3semupie KPT ° 
1954 »XayK* y CTaHOBKH 
Bengnkc, Bonnr}) SAM-A-(?) | Ha3emubie ° ° : ° 
1954 » | PHTOH“ y CTaHOBKH 
Beas AM-A-(?) | Has3emupte ° , . 
»LUpank* | ycTaHOBKH 
Kouselip AM-(?) HayBoAHple e 3,66} « 
1955 » LapTap“ Kopaosu 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 





sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 








IT podoasexue 
= 
> anbHocTb | CKopoctTs 
“ @ s A 5 ayaa Buicotal Cuctema 
ee =o Beaete noneta npapue- TlpumMeyanne 
z5 = KM KM/4AC 0 yup P 
22 |} Sy |————|—____| x HHS 
ws On MHJIH M/CEK 





° j ° . ° HY Co3aH Ha 6a3e HeMeLl- 
Koro cHapsya ,,Talidyu* 


‘ 3 860 400 3704 |18000)TY+CH| Becnusotupiit lepe- 
“916 +| 1029 XBaTUHK, HeceT Ha OopTy 
CHapaAbl Kaacca_ ,BO3- 
ayx—Bo3ayx* GAR-98 
»PaIKOH“ 


. 1420| Bosee Bosee ¢ |TY+CH| Paspa6aTpiBaaca no 3a- 
32 2 448 Ka3y BOeHHO-MOpcKOro 

17,3 680 (buota, HaXOMHTCH Ha BO- 

Opy2xKeHHH, HMeeT MOH- 

ukaunn ,Ta3noc-W“ u 

»l3a0c-L*, o6na mame 

6oAbmeH MaubHOCTbIO H 








CKOPOCTbIO 

, . Oxouo ° . . 3eHHTHLIH = MpaBase- 
80 MBIH CHapad aA Mopa- 
43.2 *%KEHHA BO3SAYUIHbIX He- 
} 


jleH, JeTALIHX Ha HeOoOdMb- 
WOH BLICOTe, paspa6oTaH 
110 3aKa3Y BOCHHO-MOp- 
cKoro sota 


‘ . . e ° ° IIpeaua3HayeH Ja Bo- 
OpyXeHHA Ha3eMHBIX 4a- 
cTeH 

: ° e . ° ° Iipequa3Hauen A Bo- 
OpyKeHHA Ha3eMHBIX 4a- 
cTeH 

. . ° . ° ° B  MaCCOBOM Apon3- 


BOACTBe:  Moparkaloiiiee 
AeHCTBHE CH/JIbHeEe, 4eM 
y »lepbepa* 
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Pue. 39. 3cnuTnbit vipapasemMitlt peak- 
THBUDU cHapagd ,Teppep* (8 ciapenmon 
KOpaOCAbHOH YCTaHObKe is GallycKa) 
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SruMu cHapAwaMH BoopyiKeH aAMePHKAaHCKHH TaKeTbIl 
Kpelicep «Boctou» (pue. 40). [aa 3anycka cHapsxfoB Ha HeM 
HMeeTCA JIBe ChapeHHble yCTaHOBKH C aBTOMATHYeCKHM 3apa- 
*KaHHem '. CKOpocTpeJIbHOCTh YCTaHOBOK — 8 BbICTPeJIOB B MH- 
HyTy (nO aHHbIm neuaTH). AnanorMynoe BOOpyKeHHe mpes- 
noJaraeTcd yCTanOBHTb Ha TAKeOM Kpelicepe «KaHOeppa». 





Puce. 40. Vctanopka naa 3anycxka 3YPC .Teppep* na kpelicepe 
» Doctou* 


B nacrosuree BpeMA MpOBOAATCA TpeHHPOBOUHbIe yueHHA 
No 3anycKy 3CHHTHbIX CHapxfz0B «Tepbep» c Kopa6vJlel. OTuMU 
cHapajlaMH Obl Tak»xKe BOOPy2xKeH ycTapeBLUHH JIMHeHHDbIAN KO- 
pa6ib «Muccucnnu» (puc. 41), HCKIIOYeCHHbIN B HacTosuee 
BpCMA H3 CNHCKOB (poTa. 

Ilpeqmoaraerca, YTO 3CHHTHDIMM CHapsdamu «Tepbep» Oy- 
eT BoopyxkeH Kopmyc MopceKon nexotpr CHUA Aaa pemenus 
galad MpoTHBOBO3AyWIHOH Ob6opoHb! GeperoBblx OObeKTOB 
(biota H M1alsapMoB AecaHTHpoOBaHHa. 

Ileppbim cHapsyoM kKlacca «3eMJIA — BO3AyX», MPHHATHIM 
lla BOOpyxKeHHe apmuH, a Takxe yacteH TIBO CIDA, ocyite- 
CTBJIAIOLLUX O60poHy GOoviee 30 BaxkKHeHUINX TOpOA0B Hu Mpo- 


1 Tlo ganibim aMepHKaHckoli npeccpl, B Hayase 1957 r. Kpelicep 
»DOCTOH —HOCHT@Jb 3CHHTHOTO TeseympaBAaemMoro peaKTHBIOTO opy- 
“KH — BBesell B coctaB ATaanTHyeckoro daota CLUA. 
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Puc, 41. 3anyvex 3YPC ,Teppep* c aineiinoro Kopa6aa ,Muccncumn 


MbILIJIGHHbIX UeCHTpOB, .ABHeIcd cHapagd SAM-A-7 «Hal» 
(puc. 42). B cuctemy TIBO ctTpaupl BOLIO HecKOJIbKO /.HBH- 
3HOHOB, BOOPYKeHHbIX CHapsamMu «Halik». KarkAbiii 2QHBH-' 
3HOH, BKMOUaeT 20 16 cTaproBblx yeraHoBoK. JIHBH3HOHbI BBO- 
ATCA B COCTAB APMeHCKHX 3eHHTHO-apTHeLiepHlickux 6puraz |, 

Sanyck cHapsjla «Halik» MpousBoAHTCH CO CNeWHaIbIIbIx 
NOJABHXKHbIX YCTAaHOBOK C J\HCTAHUHOHHbIM = yilpaBJlelHeM 
(puc. 43). Hapemgenue ocyulecTBJInerca C Wa3@MHbIX MOCTOB, 
O6OpyAOBaHHbIX MpHOopamMu oOONapyxKenunaA uw Nad.TOMelMA 3a 
NOJIeTOM LeJIH H YipaBeleHHA NOseTOM CHapssla, YTO OOecrTIeuH- 
BaeT JOBOJIbHO BbICOKYIO BEPOATHOCTbh MOpaxkKeHHA BOSTYLWHOH 
eH (pue. 44). 

Henasuo B CIJA 6pula cKOHCTpyHpoBaHa HoBaw MOeJIb 
aToro cHapsja — «Hatik B» («Haiix-Tepxylec>), 1o pa3Mepam 
6oulee Kpynias, UCM Tpesbllyulve, HU cMmocoOHasA HeCTH aTOM- 
HbIM 3apay. IIpHMeneHHe aTOMHbIX 3aps/LOB MO3BO.1HT, MO MHe- 
HHIO €AM€PHKAHCKHX CMeIMaJIHCTOB, MOBbICHTb BCPOATHOCTb M0- 
PaKeHHA OTACIbIO JeTAWLHX CAaMO.1eTOB, a TaAK?KC HAHOCHTb 
yapbl MO COeJLHHCHHAM CaMOJICTOB B BO3AYXe. 


ee 





1 Life“, 8 espa 1954 r. 
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Hecmotpa Ha cyulecTBenHoe yayulleHHe KOICTPYKUHH CHa- 
pana «Halik», B Nociesqnee BpeMA B aMepHKaHCKOK mewaTH 
BbICKa3bIBAalOTCA MHeHHA, YTO OH yrKe yCTapedl. [apHbiM He- 
noctatkom «Hailika» cuHTaeTCA OrpaHHveHHan AaJIbHOCTb meu- 
CTBHA, He O6ecMeuHBaloulad NepexBaTa COBPeMCHHPIx CaMO- 
FS ile MHEHHIO aMCPHKAHCKHX CieHHaJIMCTOB, AVIA ycielHou 
3aILHTbI OT MaCCHPOBAHHbIX HaJleTOB COBPeMCHHDIX GomOapau- 
POBLUHKOB TpeOyerca GecnHJIOTHBIM MepexBaTYHK jlaJibHero eH- 
crpua. [leppbiIM TakKHM NepexBaTuMKOM, Kak 3anBU MOMOLIHHK 
muHuctTpa apHaunn CIUA Tapauep, cuntaerca nocTyMaloulun Ha 





ts as eres £ 

Puc, 42. 3enutnoli yrpapasemplit peakTuBHbl 

cHapal Halk“ B Nojete (MO OTAeMenHA CTap- 
TOBOH pakeTbl) 


79 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


BOOPY2KCHHC BOCHHO-BO3AYINHBIX CHA 6eCOHAOTUbIT HocHTeAD 
JM-99 «Bomapk> (puc. 45). Een «Hatix» MOKCT  ObITb 
XPPeKTHBHO IptMeneu MpoTue OOMOAPAHPOBUIHKOB, HaXOJS- 
MMXCSE Ha paccTominH 27—37 Km (15—20 winib) or oOoponse- 
Moro oOObeKTa, TO «BomapK» OyAeT HCNoOAb30BaTbLCH Cc Ha- 
3CMUbBIX CTAPTOBbIX YCTAHOBOK JI YHHYTOKeHHA BO3,/LYLUHBIX 
HeTCH Wa PacCTOAHHH OKO1O 460 Ka (250 waap) or OXpaliae- 
MOrO oODeKTa '. IIpw sanycxe cnapat nojunmaerca no BepTH- 
KavTH, HAOMPaA CKOPOCTh 3a C4eT CTapTOBO NOpoxoBoOll paketit. 





Puce. 43, Batapesa 3YPC ,Ilatix« 


ABa MOUMbIX HpAMOTOUNHIX peaKTHBHLIX ABHTaTeA MO3BO- 
JIAHIOT CMY Pa3SBHBaTb CKOPOCTb”~ OKO.IO 3700 Kat/4aCc. «bomMapk» 
HMCCT YCTPOHCTBO CAMOHABCACHHA Ha LUevb. 

B pesy.ibtate Masbielilunx pa6or B »2Toli OONacTH JIA 
aMepHKaHCKOTO BOeHHO-MOpcKOro (biota ObLI co3qaH CHapAy 


— 





‘ Tlocue Bhinyeka cuapagon ,PaaKon* mepexBatynk ,bBomapK* eny- 
cKaecTes Ha mapaniore. Eenoap3opanne nepexpatunka »Bomapk* B Ka- 
YWeepTBe HOCHTe.s: CHa LOB » (PSJKOH™ PLOSBOWHT, TEO MIT@IHTIO dIMeCpilKall- 
CENA CHCUHATHCTOB, HOpVKATh CHapsAOM ,PIxzKON BOSAYIIMe Lean 
Ha BhicoraXx, He MOCTYMNEEX Asta cuapsgos ,Halik* nw ,Tanoce 

* »New York World telegram and Send“, 24 mapta 1955 rf, 
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Puc. 44. Topascciite poscwuilodt Hedi SeHUITHDIM. VIpaBagde MBM: peakTub- 
Whi cirapsctoa y ERuik™: 


Cleba HENnparo HokOOph CaMONABC CHAS HOBOLGEE CHODSL Ha edb — GecrHsorewn GuMe 
Saplnporuuus B-17, cuaps.t HpHOanakacres K CaAMOTOCTYS BBPLIB claps BOSH CuMOteTa; 
Hoes CanoteTa 
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Puce. 45 Vnpasasempili peaxtupiblii cnuapay-nmepexpaTank —,bomapK* 
(ABAKETCA HOCHTeEeCM YOpaBAMeMLIX PeaKTHBHBIX CHapAAoB ,PI1KOH“) 


Puce. 46. 3ennTHbIH yipa- 
BAAeMbI peakKTHBHbIh 
cHapad ,Taao0c* 
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SAM-N-6 «Tautoc» (puc. 46). B nactosulee BpemMa pa3pa6arTbi- 
BalOTCH pa3JIHuHble BapHaHTbl 2TOTO CHapxAda, B TOM 4nHcJIe 
«Taioc-W», «Tamoc-L» !. Tlo 3aka3y BoeHHO-Mopckoro (.loTa 
CIUA dupma «PsiiteoH» pa6oTaeT TaKkxKe Hal CO37aHHeM HO- 
BOrO 3CHHTHOFO ynpaBsIAeMOro peakTHBHOrO CHapsasa SAM-N-(?) 
«XOK», KOTOPbId B OTMHYNeE OT APyrHx CHapAAOB OyseT cno- 
CoOeCH MopaxKaTb CKOPOCTHbIe CaMOVIeTbI, JIeTAIMe Ha Opet- 
uleM tlojeTe. Begetca paspa6oTKa w HOBOrO OOpa3la 3eHHT- 
Horo CHapswa AIa apmMun «<JloKKu». Kak coo6llaslocb B NewaTH 
«JIOKKH» TWpeqHasHayaeTcA WIA CO3aHHA 3arpasATe/IbHOrO 
UPpOTHBOBOSAYWHOrO OFHA. 


PeakTHBHble CHapaabl Kacca «BO3fyxX — BO3yXx» 


Bee cyulecTByrouine OOpa3ibl CHapAAOB KJlacca «BO3/lyX — 
BO3YX», HAXOJAMLMeCH Ha BOOPyKeHHH AMePHKAaHCKOH HCTpe- 
6uTe/IbHOH aBHalHy, Aeatca B CILIA ua ape rpynnbt: Heynpas- 
JIMeMbIe H YUPaBJIHeMble PeaKTHBHble CHapsbl (TaG. Y). 


Cxnadobaroumuuca “7 
Inenmpozanan Hopnyc cmabunusamop Pp 







Bapoibamens 






ULLLSALITALALLLLALAI CLL LOEMOET A ASOT APTOS 


lonobnaa yacme il SBOMLI/LITLLITULL TUL IARC TU LAYAN PAUL AOMNOEOKSAAEL 





Panemuord 3apre Couno Vy 
Prue. 47. HeynpaBasembit peakTusublit cnapaa ,Maiitn Mayc* 


Heynpasasemole peaxTuéHble CHapsAOoL MpeACTaBAAOT CO- 
6oH, KaK NpaBHio, HeOobline CHapAAbl, B KOTOPbIX B Kaue- 
CTBe JBHTaTeA HCHOb3yeTcA MopoxoBpaa paketa. J,abHOCTb 
nmoleTa He3HaunTelbHa. TlomamaHve B UWelb oOecneyHBaeTCA 
3a CUeT IIPHTaHHA HM /OJIKHOrO HallpaBJleHHA B MOM@HT BBI- 
cTpela (MpHuesuBaHve caMoJleTOM). Pa3Melllaiotcd cHapaAybl 
NO, KPbWIbAMH WAM (PrO3eAKeM B CMEMHAIbHBIX WepKaTeAX 
WIM KacceTax, MipHueM H Te H ApyrHe MOryT ObITb MOCTOAHHO 
2aKPeNVJICHHbIMH WIM BbIABHOKHDIMH. K ancy HeympaB.IAseMbIx 
peaKTHBHbIX CHapafoB oTHOcaTcA «Malitu Mayc» (puc. 47) H 
«A3POMAaliT». | 

OngHOMeCTHBIA BCeMnoroxHblii ucTpe6uteib Hopt AmepHK3H 
F-86D «Cel6p» uMeeT B HH KHeH YaCTH (pio3se/IAxKa BbIABYK- 


1 Flying‘, nos6pp 1955 r. 
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CuHapaabl kKaacca 





PHUPMa H rod 
paspacorKH 
CHAPSLAa 


iTuqp u 
HagkaHHe 
clrapula 


Hocurean 


=O * = 
cur L ree 
A 2Do oe) Cs 
rec | ss ae 
JipHrateab 7a & Lars zs 
reinu7 = Ge) 
Lee ae ae Sue e 
Toff s Farce ifie 
OUoéorn8}| Ao flo 








Yipapacuuic Bo-|  ,.Manirn 


opy7KeHHH BMC!  Maye* 
1949 
° »Aapoma iit “ 
1946 yl opron 
IT-A 
Xb103 MX-00-4 
1949 
Paitier AAM-A-] 
1950 AAM-N-1 
»Panipoepss 
besa 
] 9) 5 | ” Mereo p as 
I'neu AAM-N-4 
Mapti »OpHod* 
1993 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 





Herpedu- 
TOM 


Herpe6n- 
Tea 


Hietpedu- 
TCI 


Ilerpeou- 
TedH 


Herpcou- 
TOU 


AAM-N-(?) | Herpe6u- 


TAIT 


Hetpeon- 
TCH H OOM- 
Oap LU POB- 
WKH 





Heynpabssempe pe 


MPI ‘ 1505. [> 20,07 








Yupapaxwembple pe 


KP Ih 160 | e ° 








MP+crap-| 2a: SONS 
TOBLIL 
MP 
*KP JL ‘ * * 
PeakTHBHbuUl ° ° e 


ABHTatTed> 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


Ta6Oauua JY 
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oS 
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20 2 448 Ka3y BMC; B 1954 r. pas3- 
680 BHTHe MpHOCTaHOBseHO 
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TE I NCCT A LI IC A i ua rie tintin tenets 
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Paspa6oTaH mo 3aKa3y 
BMC, Hwaxo,uHTcaA B Ce 
PHHHOM IipOH3BOACTBE, 
uMeeT ABe MOAH@HKALHH 
AAM-N-3_ ,Cnappoy-Il*, 
Hu AAM-N-4 ,»Crlap- 
poy-IlI*, HaxogasaniHeca B 
cCTaHH pa3BHTHA, UMeIOT 
MOBbINCHHbI€ = aAbHOCTb 
HomeTa WH TOYHOCTb HaBe- 
JleHHA 


HaxoautTca B CepHiHoM 
NpOH3BOACTBe, Mmpena- 
3Ha4eH JIA BOOpyxKeHHA 
uctpe6uteseh F-89, F-102; 


uMeeT MOAHMHKAaLHK 
~P3aKoH-II* uu ,Paa- 
KOH-III*, oTaAnyawineca 


CHCTeEMOH 
B KOH- 


oT ,@91K0H-I* 
TeTeyNpaBJeHHA. 


/CTPpyYKUHH Kopryca 4 ore- 
“peHHA HCnoOAb30BaHa (pe- 


HOJbHaA naacruyeckaa 
Macca Cc 206aBAeCHHeM BO- 


nokna (Jl =TIpOUHOCTH), 
cmocoOHas BbIACpKaTb 
t= 500° 


PaspaOaTbiBalca NO 3a- 
Ka3sy BMC; HaxoauTca B 


cTaHH pa3BHTHA HU Ce- 
pHHnoro Npou3BOACTBa, 
uMeeT MOJAUCHK alto 


»Caliavunnep-ll* 


B cTagun pa3spa6oTKH 
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Pue. 48 Baripioknas kKaccera nos (bioseadsaKem 
ucrpeduteas F-soD) ,Cenop* mad 24 nevupa- 
BAACMDIX PCAKTHBUDIX cHapsadoB ,Matirn Mayc* 


Hylo KacceTy jit 24 peakTHBHBIX cHapazoB «Matira Mayc» 
(puc. 48). B MOMeHT BbIXO;1a H3 KacceTbI CKOpoctb «Malitu Mayc» 
(OTHCCHTeIbHO CaMO.leTa) cocTaBAdeT 160 Kat/¥ac, a npx ipo- 
XOATCHHH MIMO NepeaAHcH yvacrH camouleta — 800 Ka/uac. 

Camo.teT Hopt AmMepuxsu F-100 «Cynepceli6p» umMecr nog 
KPbLIbAIMH ABC KacceTbl, BMcuLlalollHe mo 45 peakTHBHbIx cHa- 
pation «Matirn Maye»; uctpe6utean F7V3 «Karsiecc» — 32 pe- 
AKTHBHDBIX cHapsida «Matity Maye». 

Herpe6utet’ Hoptpon F-89D «Cxopnuon» mecet B Kacce- 
TaX, BACaHHbIX B KpblIbs, mo 104 paxker (puc. 49). 





Puc. 49. Beenoroit nerpeéurea, F-89D ,Ckopunon* nw 60eKom- 
WICKET OANOH KaCCeTbL B KpbWie — O2 HCV NpaBANeMbIX PeaKTHBHDIX 
CHapsiila 
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KoucTpyKilwaA CTpeisiolwlero YycTpoHcTBa MoO3BOAeT BeCTH 
CTpeIbOY OJHHOUNBIMH CHapAAaMH WIN 3aJOM. 

Ha aByXMecTHOM BcenoroqHOoM ucTpe6uTene Jloxxug F-94C 
«Ctapdatip» peakTuBHble cHapsbt «Malirn Mayc» (nin 
<AspomMaHT») pa3MellaloTcs B 24 HanmpaBJIHIOWIMNX TpyOax, pac- 
MOIOMKeHHBIX B HOCOBOM 4aCTH CaMOJIeTa BOKPYr paHOJIOKa- 
topa (puc. 50). Kpome Toro, B KpblJIbaAX HMeeTCA elle jBe 





Puc. 50. Pasmenlenue 24 neynpaBaAdeMbIx peaKk- 
THBUDIX CHapHtoB ,ApoMaHT* Ha Beenoros- 
HOM uctpedutese Jlokxug F-94C_ ,Crapdatip* 
(BBEpxXy — KacceTbl, pacnosoxweHHble BOKpyr 
paQvoOMOKATOPAa, BaKPbITbl agspOAMNHAMIYCCKHMH 
UHTaMi, BHH3Y — WNTKH yOpaHbl) 


KacceTh!l Ha 12 cHapsjoB Kaxkaaa. Ha puc. 51 noka3an BbInyck 
DCAKTHBHbIX CHapHAOB. 

Tlo MHeHHIO @MepHKAHCKHX CieWHa/ucTOB, BOOpyaxKenHe 
ucTpeOuTejleH PeaKTHBHbBIMH HeYylpaBJIAeMbIMH CHAapsAyaMnH no- 
Tpe6yeT H3M@HeCHHA TaKTHKH AX elictBun, B uacTHocru, 93TH 
HCTpeOuTeJIH MPH aTake We MO/KHbI OYAYT 3aXOHTb Ha Hee 
He C XBOCTA, KaK 3TO AeNal0Cb paHbllle, a cCOoky (c TpaBep3a). 
Ha UCMbITaHHAX, MpoxoqHBUIMUX Bp 1954 Ir., BeposTHOCTb nona- 
WaHusl TAKHX CHAPATOB B Uellb Oblla paBHa MpnMepHoO 27% 
Mp MOHOH ABTOMAaTH3aLHH CHCTeMbl YOPaBJIeHHA OFHeM. 
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Puc, ol. Boinyck peakTHBHbIx cHapajoB ,Maktu Mayc* 13 Kpbidbe- 
BbIX KacceT Bcenorogquoro ucrpedutean Jlokxun F-94C ,Crapdaip* 





Puce, 52. VYirpapasemblil peakruBuUblit chaps 
» Palpoep i" 
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Ynpaeanemote peaktuenosie cxapsdet tuna AAM-A-I 4u 
AAM-N-1 «@Paiip6epa» (prc. 52) BnepBble B OrpaHHyeHHOM 
KOJIHYeCTBe ObWIH H3rOTOBJICEHb! AMePHKAHCKOH  IIpOMBIILJIeH- 
HocTbIiO B 1950 r. DTH cHapAAb] NpesHasHayaJHch WIA Mepe- 
xBaTa CaMOJeTOB-cHapAzoB. McnbiraHHaA cHapaAyda MpoucxoaMn 
B 1951—1952 rr. Ha BOeHHO-BO3yWHOK O6a3e B ToumoMaHe 
(MekcuKa). CHapaabl pa3MellaIucb MO, KpblIbAMH CaMOJIeTa 
(puc. 53) Wu 3anycKaJIWCb C MOMOLIbIO yCKOpHTeaA. 





Pue. 53. ABHaWHOHHDIe yipaBAAeMble peakTHBHble CHapsAl 
»Pahp6epaA*, NOABeEWeHHbIe NO KphlOM CaMoseta 


YopaBleHHe CHapsAJIOM B Hattale MO/leTa MpOH3BORNTCA MO 
palwoO C CaMOJleTa-HOCHTe/A, a BOJIM3H Weld — npHoOopamMn 
caMoHaBegeHHa. B HocoBOH 4acTH CHapxAya pa3sMellaetca pa- 
JLMOB3pbIBaTeLIb. | 

B cBx3H C CO3QaHHeM HOBBIX, OO/lee COBePLIeCHHbIX KOH- 
CTPYKUHH VApaBJIAeMbIX CHAapAJOB Klacca «BO3LyX — BO3LYX» 
MpOH3BOACTBO CHapaAta «@Malip6epy» MpOMbILIJIeCHHOCTbIO Mpe- 
KpalleHo, 

Cuapag AAM-N-4 «Opnom» npenHa3Hauaca Id BOOpyxe- 
HHA HCTpeOuTeIbHOH H OOMOaPAHPOBOYHOH aBHalHH dota 
CIUA B ZaHHoe BpeMA MpOH3BOACTBO ero lIpekpallleHo. 

B HacTOAlilee BPeMA CTaHAapTHbIM PeaKTHBHbIM CHaps- 
OM UCTpe6unTeIbHOH aBualuH dota saBasetca AAM-N-2 
«Cnappoy-I», HMeromHi 7zBe MoaHpuKaynHH AAM-N-3 «Cnap- 
poy-II» n AAM-N-4 «Cnappoy-III». 

«Cnappoy-I» HMeeT CaMOHaBeyeHHe Ha KOHCYHOM y4acTKe 
TpaeKTOPHH; CHCTeMbl yipaBlleHHa «Criappoy-I]» u «Cmap- 
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Puce. 54 Beenoroanpii uerpe6ureap ,yraac  F-3D 

Ckalinaht", HecYUL NOX KpblIbAMH YETHIPC VIIPaBAAeMBIX 

” ; eee 
PCAKTHBIDIX cuapsga ,Cnappoy* 


poy-III» Hecko.bko BHOH3MeHeHDI'. Tounocrb momaqanns 
B Web STHX CHaPATOB AMePHKAHCKHMH CileuMasIMCTaMH CUH- 
TAeTCH BEChM& BbICOKOH. 

Ha vcnbiravHaAX CHapaabl «Crappoy» 3anmycKa.lHcb CO BCe- 
NOroublx HeTpe6utTenen Jlyraac F-3D «Cxaiinalit» (puc. 04), 
OASHPYOWWHXCH Ma AaBHAHOCUbI. CHapaabl pasMeulaJIucb Mo Ba 
NOW KaXbIM KPLRIOM CaMovleTa, 

Jlaa BOCHHO-BO3AYUIHbIX cH CUIA co3gan caMblil MaJI¢cHb- 
KHit Hu clerkHti cuapag GAR-98 «Msa71KoH» (plc. 55) *. Cuapsay 
AMCeT YCTPOHCTBO CaMOHaBeeHHs. 

[lepppim ucTpeGHTeleM, CNe€WMaJbHO CKOHCTPYHPOBaHHbIM 
min uecenHa YPC «Ms31koH», ABIAeTCA NMepexBaTYHK «Kou- 
pelip» F-102 ¢ melbTao6pa3ubim Kpbliom. B 1955 r. npoBogn- 
HHCb MePBbLle HCMbITAHHA MO 3alycky CHapsAOB C 9TOTO Ca- 
MovleTa. 

YkKa3dHHbIMH CHAPAlaMu MpeAMOslaraeTCA BOOPYKHTb TakKe 
Bcenoromubie HcTpe6utemu Hopt Amepnuksu F-86D «Cen6p», 
Hoptpon F-89 «Cxopnuon», Jlokxug F-94 «Crapdalip», ucrpe- 
6urelu noclezHeli MomgucuKkauun Hopt AmepuKksn F-100 


1 Flight and Aircraft Engineer‘, 28 susBapa 1950 r. 

2B nacrositce BpeMH BeLYTCH padoThl Had MOANMUKANHAMH ,@P3JI- 
Kon-lIl* wo j@PaaKou-Hl", o6agalonliMi OOJbUleH TOYHOCTbIO HaBeAeHHA, 
WaIbHOCThIO NOAeTA NH NOBDILCHHOH paspylluTeAbuOH CHVIOH, 
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«Cynepcefi6p», JIoxxuy F-104, a takxe 6ecNHOTHbIH mepe- 
xpatunk Bonur JM-99 «Bomapk» (cM. puc. 45). 

DlocnetHHMU O6pasuaMu CHapsAOB K/lacca «BO3TYX — BO3- 
myx», cKkoHcTpyHposariibiMy B CLITA, sapuisiotca CHapxabl THNa 
AAM-N-7 «Calijpunszep», mpeqHasnayeHnble Ia aBHalliy 
BOeHHO-MopcKoro qwloTa. 

Hapany c GoeBbIMU peakTHBHbIMH CHapAyaMH B CIUA mpn- 
MeHAIOTCA OOpaslibl CHaPAMOB, CO3MaHHble CMeWHaIbHO WIA 
o6ecieueHHa 6oeBoli nogroropKu uacteii (Tra6. 10) u mpoBe- 
HCHHA 3KCICPHMCHTAJIbHBIX paOoT HayYHO-HCCMeAOBATEJIbCKUX 
yupexkjennit (taba, 11). 

Jina oGecneuenua GoeBoli HOATOTOBKH YacTeH HM Kopa6ulelt 
B Hactositee Bpema B CIUA ucnomb3syioTca Kak ClelaJIbHO 

—paspaOoraHible AVIA 3TOH WeIH MHWeHH, TaK MW ycTapeBIline 
yipaBseMble peakTHBHble CHapxbl, 3allacbl KOTOPbIX  CLIle 
umeiorces. K nepspim ornocatcs KDD-1 «Karugug», «Panpou» 





Puce. 58 AsBnalnoniblH ynpaBAsiembili peak- 
: y 
TUBNbIH CHapad ,@PI1KOH“ 


Po 
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YipaBANemMble pCaKkTHBHble CHapAAbl, NPHMeEHAIONLHeECA 





PupmMa uw roa Uludp n Cua AMHa 
P Mecto TATH ae 
CO3LaNKH HAsBaHHe rigs Tipuratestb OcHOBHOrO | CHapAAa 
) . ganycka ABHraTeas 
cHapHaa cHapala "2 M 


a ee 


Ten KDM-1 Camouet MBPT 640 6,7 
Maprun yllaoBpep* | HAH Kopa- » MapkBap“ 
1946 Gebuas RI-30 


KaT@nyIbTa 


19-18 pv lVH Hasemuan | TIlyBPI, ,Popz- . 7,0 
KUW-1 ycTaHoBka UimManrs + 
+ CfapToBbill 
MP oc raron 


1800 Ke 
Pa06 
1949 KDSG-1 e IyBPI &0 ‘ 
» MakBapat* 
PI-46 MA-2 
Pelipyalian | SAM-N-2 | Beperosnie KPT -+ 2 280 4,4 
19:19 pilapK* yCTaHOBKH CTApTOBbIX 
H HadBos- IPH, 
ble 
Kopa6an 
Paiten Q-2 Camonet u | TPL ,Tvp6o- 430 5,4 
1952 »PaHpOu* | HasemHaa | MeKa Map6op“ 
ycTaHoBKa J-69 
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Ta6auna 10 


p CLUA B KavecTBe mMHweHeA 
es 


Wasib- 


cota | Cuctema 
Tluametp | Pasmax HocTp | CKopoctb| Bpico 





O6mni momerTa 
noseta 1pa- Tipumeyanne 
cHapada | Kpblibes Bec ape kaj4ac | Hometa | yup p 
We a BJIeHHA 
M a apa M/Ce& M 


. 3,0 ° e 6ouee . ‘ 
1224 
340 


0,82 Od 450 240 648 1200 TY 


130 180 
3,3 . 7 540 : TY Tl po LOuKHTeAb- 
"150 HOCTb noseta 
70 MHHYT 
0,45 1,9 900 16 1080 1000 TY 
86 300 
, 3,6 820 . 830 | 14000} TY CnyckaeTca Ha 
| 930 ABYXCTYNeH4aTOM 
: napamote, MpH 


ganycKe C 3eMJIH 
npHMeHseTCH 
cTapToBad pakeTa 
e tarohH 4540 Kz 
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PupMa 
wrod 
COSAIUHA 


Yupapasembie peakTHBHbIe CHapsAbl, npHMeHAOULHeECA 


liludp » 
HASBAHHe 
cHapHda 





Mecto 


gallycka 


Jlueurateapb 


Cueva 
TSTH 


he 


Jlauna 
CHAPS La 
M 


ee ee 


yl paiisirs 


ABHauiioi- 
Had wado- 
paropust 
Kaandop- 
HWMWickKore 
TCXHOM0- 
PHYCCKOTO 
HUCTHTYTA 
1944 
Jwraae 
1Q45 


BMC 
1945 
HAKA 
1946 
HAKA 
1946 


bet 
1946 


A3pomne’, 
Ayrsaac 
1947 


Ten 
Mapriitt, 
Prakiei 
Motope 
1948 
Tyraac 
1949 


BMC 
1952 


bBonwur 
195-1 
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“ 
2 


A 


WAC 


»Karipaa* 


»Ho6pa* 


HAKA 


MX-570 
~ lamar’ 


X-| 


»Aspoon* 


Buk uur 


» Damnep* 


»ALHKONS 


y Ppuron 


Lae J 


7 








Lla3emnasi 
Oasys 
BLICOT OI 

Ll oat 


Ilasemnaa 
Oalinis 
BbICOTOI 
30,0 Af 


lla3emnas 
VeTaHOBKa 
Camouet 


Ha3emuaga 
¥CTaHoBKa 


Camouer Wai 
Ha3eMuasl 
VCTaHOBKa 
lla3semiast 

Oats 
BbICOTOH 
4) Al 


THlasemnas 
yYCTaHoBkKa, 
MaBOANDII 

KOpaO/b 


Hasemiaa 
yCTaHOBKa 


Aaspoctar 


*KPTL , Aaspo- 
AoKeT“ + crap- 
ToBbit TIP 
¢ THPOH 9740 K2 


KPT ,.Aspo- 
AKeCT™ 4-- cTap- 
TOBDHL TTP JL 
c THO 
22-700 Ke 
NIBPJL + crap- 
TOBLUL TIP J 
MBPLA 


KP IL + ctap- 
TOBbUL TIP TL 
C THPOH 38269 Ke 
WX P IL 


KPI, ,,Aspo- 
AKCT™ 4- CTap- 
roBHlH TTP JI 


KP TL 


2KP JT 


ITP Th 


A150 


O80 


1260 


OO) 


2720 


9300 


25-100 -+ 
+ OSO 


2600 








24 


14448 
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Ta6nuna {1 
sp CLUA Ana 9KCMeEpHMeHTaAbHbIX paboT 








a. of Ae CxropocTb 
Pet wy O6umi anor “noneta | Bucora 
z a, ZF sos ae ; KM HAC ate Mpumeuanne 
abs | ade Caw | cen 
en ee ee eS 
. Her 230 18 ° . Mmeet MOLHPUKAILHIO 
O7 »llpaHBuT* F c pa3ma- 
XOM KpbiabeB 1,0 1 
0,30 | Flet 300 ‘ 4500 70 000 B KayecTBe cTapToBor 
7950 pakeTbl HCNOMb3yeTCcA 
MOJAH@HUNPOBANHbIN ABH- 
raTteib cHapsa , Tannin 
Tum“ 
O,lo | Her 32 ’ . ‘ Vimeet 4 cTa0nuan3a- 
TOopa 
0,4 Her ° ’ r * 
* . ° ° ° . Hmeet 4 Kpblia 
1,4 8,4 9800 160 2376 24 000 TlnaoTtupyetca “esoBe- 
300 $6,4 660 aM 
0,38 | Her 7960 : 4500 } 288 000 Hcnoabp3yrorca Ja Me- 
68 1250 AWMWHHCKHX HCCJeAOBa- 
HHH BAMSHHSH WoseTa Ha 
Y7KHBOTHDIX (OOe3bAN H 
MbIMeH), H3rOTOBJAeHO 
81 mt. 
0,8 Het } 4300— ‘ 5400 | 320 000 Co3naH Ha Oa3e rep- 
4700 1500 MalicKoro cHapada V-2, 
HM€e@T HECKOALKO MOJH- 
(puUKAaHH, H3roTOBAeHO 
14 1T. 
165 | Her | 12 700+ . ° 3390 000 TipyxcrynenyatTbii cna- 
+300 pia, coctoauwH H3 A-4 
99.6 (nepBasd crymenb) H WAC 
,Kanpan* (propa cty- 
leHb); Noctpoeno 8 wi. 
0,19 | Her ° . 4320 &0 000 SanyckK Mpovu3BoqHica 
1900 Ha BbicoTe 1d KAt, Ma- 
KCHMaJbHoe yckopeline 
60 ¢. 
e U e * a e 
7—1136 97 
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Puce. 56. Vnpanasemuit peakrupnnii cuapag- 
MHIICHb ,@altp6u" 


Puc. 57, B3net axc- 

IC PHMCHTAaJbHOrO 

PeaKTHBIOTO CHa- 
pafa ,Bukuar" 
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18 





Puc, 58 Cuapan ,Aspo6u* iupmo ,Aspom«er: 


B TOMOBHOM YacTH CHapsaa HAXOAMTCH TepMeTHccKkas Ka6nna c HapawoToM. B mepeluem 
OTCeKe TOAOBHOM uacTH pagMéleHoO TeseMeTpHuccKoe OGOPyROBAHHe, a B SAaRHCM — aHe- 
cTesHpoBaHHbe OGe3bAHbI, Bpauiaoumiics Sapa6an Aad MblureH, OanaOH c KHCAOPOAOM, 
a Take KHHOKaMepa. 7 — Mepeanni Konyc; 2— anTenua,; 3 — reuepatop; 4 — TereMeTpH- 
yeckoe o6opytospanve; 5 —- epcaaTunk; 6 — OaTapev; 7 — KOHTeMINCp AIA AHBOTHEIX, 
8 — gauncpipalowna npx6op; 9— panvomanx; /0—napaunoT; 7/7 — 6aKH AA TONSHBA,; 
72 ~ apuratenb; 73 — xnocTonas YacTb; /4— cTaduansatop; 75 — KpemleHHe cTapToRoro 
yckoputean; 76 — 3aaabHHK; 77 — KaMepa CropaHua Mopoxosoroe ARHTaTeas; 18 — cTa6u- 
angatop; 79 — convo 





Pape oe 


Pue. 59. Cocrapnolt cHapsad ,Bamnep“ Ha B3aeTe: NocieqHAaA 
CTYNeHb ocTHraa BpicoTH 390 KM NpH Bece o6o0py JOBaHHA 
B nocaeaqHeH cTymeHH 22,6 K2 
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Q-2 (pue. 56), «<ITaosep» KDM-1 u gap. H3 uncna stoppix 
HaHOo.lee WHPOKO Hcilodb3ylorca cHaparbl «<JlyH», «Jlapk» 4H, 
qacTHuHo, «PerbioJlyc» 

Sd # oe — ¥W «Maranop». 
3 Kpome Toro, B 
mpouecce pa3padoTKu 
CHapAOB HW OaJJHNCTH- 
YeCKHX PaKeT AaMCDPH- 
KaHIUbl CO31aJIM WeJIbIi 
DA YIpaBJIAeMbIX pe- 
AKTHBHBIX CHAPAOB H 
paket CMe€LLHaJIbHO 
Ia wuewlen mpose- 
JICHHA = 9KCTIepUMecH- 
Tal bHbBIX HCC.1TCOBd- 
Hun §(asponHHaMnye- 
CKHX, BBICOTHDbIX H Jp.). 
H3 stow rpynnpr YPC 
Wan6o.lee  H3BeCTHbI 
OaJLIHCTHYeCKHE pake- 
et eee TL <BUKHHT> = (pic. 
re ag bam oN 57), «Aspo6n» (pue. 
HH Bees 58 u 60), maByxcry- 
7 me leHuaTaa paketa 
me <bammep» (pic. 59), 
HekoTOpble MoHpH- 
Kauun cHapaAyoB «I a- 

Ha> HT. TI. 

Bce CKa3aHHoe 
BbIUe  CBHETeJIbCT- 
ByeT O 60.IbLIOM BHH- 
MAHHU, YJeJIHeCMOM B 
CIUA ynpaB.semomy 
D€aKTHBHOMY OPyxKHW. 
Ojnako CHIA ue 


Puc. 60. Cnapaa ,Aaspo6n* B NycKoBOH gpugqtetTcA eHHCTBeEH- 
Game Wa uatyde aMepukancKoll maByte yo  KannTasucrnue- 

HCILITATCbHOH Oasbl ,llopron Caynyg ‘3 3s 
CKOH CTpaHOl, B KO- 


TOPpOH BeYTCH pa6bo- 


Tbl M10 CO32@HHIO HOBDbIX H JlaJIbHeEHUIEMY COBEPDITCHCTBOBaAHH IO 
YHMeCIoOulnXxCcA o6pa3loB YOUpaBeIH@MbBIX PCaKTHBHBIX CHaPAAOB. 
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PP BPE PPR DPA PAP ALA AL lel el eds 


PEAKTHBHOE OPY)KUHE AHTJIMHH, KAHAJLBI 
H ABCTPAJIHU 


Anrava npucrynwsia K MavomMepHol padoTe No co3aHHto 
COOCTBEHHBIX OO6Pa3llOB YIIpaBJIA€CMbIX Pe@aKTHBHBIX CHapAAOB 
B 1949 r. xoTA, MO HeEKOTOPbIM aHHbIM, 9TH PaOOTbI Oblau Ha- 
yaTbl ene B 1944—45 rr. B 1949 r. B Anruind Obiia CocTaB- 
Jena MporpamMa pa6orT Mo cO34aHHlO yiipaBJlAeMOroO PeaKTHB- 
HOrO OPyAKUA IIH BOCHHO-BO3AYIINbIX CHI, BOeCHHO-MOpCKOro 
(buloTa WH CYXONyTHOH apMHH. 

B cooTspeTcTBHH C 3THM AaHIIHHCKHe BOCHHbIe CilelHaJIHCTbl 
HM HaMeTHJIH Mian pa6oT MO CO3alIHIO COOTBETCTBYIOUIUX 06- 
paslOB YIIpaBIAeMbIX PeaKTHBUbIX CHapsOB HM paspaOoTKe 
Cnoco6oB HX HCNO.1b30BaHHA. OKCHEPHMeHTAaJIbHbIe PpaOoTb! B 
9TOiL OGACTH TIPOBOJMIHCb H3BeCTHbIMH AHTIHHCKHMH HCcule- 
AOBATeEABCKUMH UeHTpamn «YaneH3 uCcTIOMUIMeHT» B YactT- 
KoTTe H «Poiiaa siipKpadT HCTI6IHUIMeHT» B @DapHOopo. 

B vactosulee BpeMA K paOoTaM, CBH3aHHbIM C CO3aHHeM 
H MPOH3BOXCTBOM YIpaBJIAeMbIX PeaKTHBHbIX CHapsZOB B AH- 
HH, NpHBseyeno Sowiee 150 tbupmM u KoMMaHHli. Sa Mocsel- 
HHe TOJbI Ha HCMbITATeAbHbIX WeHTpax B Bymepe (Ascrpana) 
un AG6epnopte (rpadctBo Y931bc) OblwIoO 3anlyuleHoO  CBHILLE 
1500 skcnepHMeHTaJIbHbIX YIPaBJACMbIX PCAKTHBIIDIX CHAPAOB. 

B ponpocax Mpon3BOAcTBa YIIpaB.IAeMOrO peakKTHBHOLO Opy- 
Kun APIA NowyyaeT 3HaunTeIbHy!Io MoMOllb oT CILIA. Or- 
JIQJIbHbIe AHTVIHACKHe (HPMbI IWHPOKO HCHOJIb3yIOT OFIbIT aMe- 
puKaHueB B 3TOH OOMacTH. B uacTHocTH, aHraulickat QupMa 
«BpHCTO.1b» 3aKTOUNa COrlalleHHe C aMepHKancKoll KOMMa- 
HHeH «bouHr». 

XapaktTepHo, 4TO pa3paOoTKa O6pa3lloB YlpaBJIAeMbIX Pe- 
AKTHBHBIX cHaps0B B AHrau Tak 2KC, Kak HB CILIA, npons3so- 
WUTCA, KaK MpaBHIO, MO OTACJIbHbDIM COCTABHbIM YacTsAM, T. e. 
olpeqeseHHad (UpMa pa3spaOaTbHIBacT H BbINYCKaeT JHWb O/MIy 
ONPeTeCHHY!0 VaCTb yipaBmeMoro peakTHBIOrO CHapsa. Lak, 
IIpHOopbl TeleympaBeHHA AIX CHapAgzOB pa3spaOaTbipaeT 4H 
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MpOH3BOAuT (PupMa «CreppH %*KHpocKON KOMMaHH», KOpMyca 
cHapsioB — pupmMa «Apmetponr Yatlityopt>, a  BurareH 
K HUM -~- (P~upMa «Apmetpour Curgin». TopKo ogna «Mural 
WIEKTPHK® Pa3spabaTbIBaeT H MPOH3BOAHT Ha CBOHX 3aBOaXx 
NOAHOCTbIO BeCb YIPaB-IA€MbIH Pe@aKTHBHbI CHAapss. 

Hal o6pa3uamMu TesleynpaBJAeMbIX CHapAOB B HacTosuee 
Bpema B Atursind pa6oratoT PupMbI (MOMHMO YKa3aHHbIX BbIILIe) 
«Xokep Cuyuuin rpyn», «Bpuctosb», «Bukkepe», «@®elipny, 
«fe Xopuwieia». Tpuuem pa6orbl Beaytca Haj, peakTHBHbIMU 
VIpaBsAeMbIMH CHapsAAaMH BCeX K.JaccoB. HezaByo Hayavlacb 
pa6ota Hajl CO3qaHHeM OOpa3sila MEXKKOHTHHEHTA.IbHOrO yipaB- 
JACMOrO PeaKTHBHOrTO CHapAa, cmocoOHOro HecTH aTOMHDIIf 
HJIH TEPMOAMepHbly 3apsA J. 

B Hactosuee Bpema B Anranu 3anyilen B cepHiinoe mpo- 
H3BOLCTBO YpPaBJIACMbIH PeaKTHBHbIH CHapan «Dalipdasui 
KJacca «BO3TYX — BO3LVX». [lo coo6uleHHio auraniickol ne- 
yaTH', STOT CHAapAR AOTKeH Gb NocrynuTd B 1956 r. Ha Bo- 
CPYKeHHe AHMIHHCKHX OOMOAPANPOBULNKOB. 

OJHOBpeMeHHO BeAyTCA paOoOTb Hasl APYTHMUM CHapssaMu. 
Tak, d@upma «Apmerpour Yaliryopt» nposoumKaeT copepiuen- 
CTBOBAHHe TeJleynpaBAAeMOrO PeaKTHBHOrO CHapasla «KanapA» 
KJacCa «3€M1A — BO3LYX» C YETHIPbDMA H BOCEMbIO HapyXKHbIMH 
CTaPTOBbIMH BCNOMOraTeJIbHbIMH PpakeTaMH (puc. 61). 

[loce TuaTeIbHbIX HCHbITaHHH Ha mo.twroHe Bp Bymepe 
STOT CHAPA JOJKeH MOCTYNUTb B CepHiiHoe MpON3BOACTBO. 
Kak cooOllaio aHravickoe agMupauteiicrso, B 1956 r. sTuMH 
VpaBJIACMbIMH CHapAAAaMH MWpeAMOaradOcb BOOPY2KHTb KO- 
pa6.1b «Pepa Hecc». | 

ITa *Ke (pHpMa paGoTaeT Hag BTOPbIM ypaB.IAeMbIM CHa- 
PALIOM, HMCIOULHM HEKOTOPOe KOHCTPYKTHBHOe CXOACTBO ¢ Tep- 
BbIM CHa@ps1JLOM. 

DipMa «Hurauut wIeKTpHkK» 3aKaHuMBaeT paOoTy Hal 3¢e- 
HHTHbBIM YIMIPaBIAeCMbIM PeCaKTHBHbIM CH4PAOM, KOTODPBIIi, m0 
COOOWLEHHAM AHIIHHCKOH MedaTH, MOKeT Pa3BUBaTb CKOPOCTb 
40 3200 Km/4ac 4 NOopaxkaTb GoMOapANPOBLLUKH MpOTHBHHKa Ha 
BhiIcote Oomee 15000 m. ODkcnepHMeHtatbHaA MOReTb 93TOrO 
CHapsa, MpOXOAMBWaW UCHbITaHHA B AOepnopte u B Bymepe, 
HMeeT Pe€aKTHBHbIH ABHTaTeb Ha %KHAKOM TOMIMBe H YeTHIpe 
ABYXCTYNCHYATHIC BCNOMOFaTe@JIbHble PaKeTh!l C MOCeAOBATEUIb- 
HbIM MpomweccoM ropeHHa, 

@MupmMa «Bpuctolb» MpoBOAHT HCMbITaHHA peakTHBHOrO 
yupapasemoro cHapsga SVT-1 BHeulHe noxomwero Ha amepu- 


1 Times“ ot 13 despana 1956 r. 
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a= 


KAUCKHH OccHILIOTHLUE mepexBaTunk «Bomapk». Fein mpuiusaro 
bO BUAMaHlte  TecHoe TeXiseckoe COTpYnitieer Ba (pp atpt 
«bpicroibe ¢ aMepHkauckoli ibupMoli «bourses, To MoaHo 





Pue. 61. Atircnmickal ynpapasempil peakrupubdi chaps .Kanapas 


NPC Ula TOAKHEb, UTO ITOT CHAP COBLAM MPH TOXHUNECKOIL M0- 
MOU @MCPHKGHOB HO HMC@CT  TaKTIKO-TCNHHNCCKUC aHlible, 
OKIE K Lanlibia «Bomapk» bupmpt Bouter. 

Pnpma -Le Nap. padotaet Wad yapapaseMpi peax- 
THBHDIM CHAPsLlOM, UpeUlaStauecnHbIM JWI BOOPWKeHHA HeTpe- 
Guretel Tila Tooerep «<Jbkeseip. TTportemonetpuponaiipie 
PupMon “Te AapieLigiv) IKCMepUMCHTaIbIbIe COPa3Ibl Vupap- 
‘DICMOPO OPIN BO MHOFOM HaNOMHHAOT VOpPaBisieMble  cita- 
Pslbl, KOTOPbIMIT BOOPyAKCHIbl PCAKTHBUbIC HOUMbIO TeTpeOu- 
Ten THlla «Meteop» (pue. 62), To aauipia aepukaneKoll 
HeuaTH YPOT CHAPAL MOAMCT UMCTh FOOBRKY CaMOMHaBCICHHS, pe- 
QVHPVIOMLYIO Ha HACpakpacHoe H3IVYCHHE Tei. 

PiupMa «<PohpH» paspaGaTHlBaeT, KPOME UCCKOCIDKHN 05- 
PA3HOB SCHHTHDIN VAIPGBASIOMbIN: PCAKTHBHDIN CHapsElOB, Oeclu- 
AOTHDUL CAMOIOT-CHAPHLL ¢ ACTbTAOOPABHbIM KPLLTIOM. Iror cia- 
PIL COBTaCTeH Ha Oase caMoclera C  BEPTHKACIbHbIM — B3.1eTOM 
KOHCTDVAKUHH 9FOH ake CDHPMbI, 

Kanaga WoOvyYaeT ypaBelieMble PeaKTHUBUbe CHaDaliBl 113 


a 


CILIA (c¢ NpaBoM MpOHSBOAHTR HX Ha CBOHN 3aB0/laN) He OcltO- 
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YripaBsAeMble peakKTHBHbIe CHaps bl 


er nl 
































| : 
| | 
Dito Ma 7 ! Lilatpis HW ck Cua THrn Tania 
COS MUHA KOU | es OCHOBIOTO 
CTPVKILAH | HASBUHHE sais I[purate/b apnratedts cnapala 
cCHaps ta | cHapsad Ke M 
EE EE ee cea are A 
An 
1042 ZL » SOMA TIP JL ° 1,8 
BO3AV X“ 
194 KP 3,0 »Bo3sayx— | MP 7 ° 1,6 
3eMJN" 
Poiiaa Siip- Journe1* » akenepu- | TPA +b 3 ° : 
Kpadir werso- MCHTAAbUDHE)  CTaPTOBbIX 
JULLMeUT MPA 
19-15 | 
Brrickepe TR DKeNepH- "CP TL 400 3,0 
L9G M@HTd J bHbIH 
Poliaa Diip- wlon-Fan* | ,Seman— | KP +ctap-| 450 4,3 
Kpad ucT3ad- posayx*, | topplli TTP JI 
AMUIMCHT IKCHEPU 
1946 MCHTGJ DIDI 
Peiipu, Poiina | .CrysoKn* » SOMA MIPYL + 4 136 2,93 
SUpKPApt BOSAVX", CrapTOBbIXx 
HCTIOMUMCH L IKCHEPI- JIPJL (tara 
ly. MeHTaJ bub | = 2042 K2) 
re 1 ae ai a a AT Oa 
Meiipu, Potts kTV-1 EMIS KP TL 450 4,83 
DiipKpaPyT BOSAV XS, 
HCTIOANUIMeNT 9KCHepPH- 
1948 MCHTdAb EDIE 
" e of ‘rity ce ae t 
Polina Diip- | LAXCTV-2059| Dkenepn- Het -~ 1,5 
Kpad) Wwers0- tC) a Jb ILE 
JUUMeNT 
1-18 








1 Coctapaelld Wd OCHOBAIHIA SLONTDIX, ONVOAHKOBATYDIX Bo KY piladax 
K. Y¥. Vatsensa ,Paspurne yupapssembix cHapsazob", Isaar. imoctp. aAnrepd 


104 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


Ta6anna 12 
Anrsiun, Kananer uv Asctpaqnnu! 














& 3 |e F S 
= = 2 = sKOPOCTh Lig im 
. : = n> loveta = o. oe 
Lh ™ o = = = CHa ps la x rr ee [IpuMmeyanne 
a ae er = \s KAM/HAEC B =o 
3 | 82 | Se.) EES] “wee | 38 | 28 
Ma ae Oatl|/ata | gee! OF 
rit st 
0,10 | Hler | 25,4 . ° 6000 | HY HekoutakTHbli 
re B3PbIBUTC Ab 
0,08 | Het ® 1,0 1728 ° 11¥ Mor uMetb 6pone- 
97.2). 054 480 GOHNVIO TosOBKYy  Be- 
com 11,3 Ke 
‘ . ° . . e | AY SanyckaeTcs ¢ Ca- 
MOJeTa HAM ¢ Ha3em- 
HOH YCTaHOBKH, Obi 
HOKa3aH B ‘PapHG6opo 
045 | 242 | 425 385 11080— 14140) 300-- “ IIpenna3naven as 
18,9 1 300—400 | 400 Ad POANMAMHYECK IX 
NcCAeAOBAHHH = MaJo- 
3BYKOBbIX CkopoctTel 
0,21 | 0,7 : 2 1600 : TY B 1949 r. 6b no- 
aaa Kd3AH Hd BDICTaBKe 
SBAC 
Ojo: || 2:05 |,.385 . 56 . TY 3anyck Npou3BouHT- 
Vas ca C Ha3CMHOH ycTa- 
HOBKH 
° : 360 ° 3200 ° TY SkcnepHMentadb- 
B89 HbIH = CHapayd wMeert 
MOocaMOUNbI Tapauior 
0,13 | 0,33 ‘ ° 2448 . HY 3anycKaerca c Mo- 
680 MOHLbIO Tpex NoOpoxo- 


BbIX CTAPTOBbIX pakeT 
(tara 3632 x2) 


ynteravia*, 1955 r., Ne 5; ,Journal of space flight*, anpeab 1954 r., erp. 1—8, 
Typ, M., 1956 fF. 
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yupMa wor Ulucp u : Cuaa Tsrn Dima 
COS AAU KOI Kaace a CCHOBHDTO ; 
CTpyKIHH Haspanne apes Upurateab apyratcss | ¢HAapsita 
CHapsila cHapsia h2 M 
Peiipi VTO DKCHEPH- 2 KPT AGO 3,0 
1950 MCHTQJib HIE 
Bpuctowp 
1950 JVT-1 ~oemaa-— | 2 TIBPT + ° 46 
BO3SAYX", a aoe 
9SKCHEDH- IP] 
MCHTaQJIbDH DI 
Hirranig »OCMAIH -- WPI + 4 ° e 
EK TPHK BO3 AY x“ ABYXCTY- 
195] NeHYATbIX 
CTAPTOBbIX 
ITIP, 
ApMcrponr, AWA pOOMAS-— Q) +3 ‘ 0,3 
Yaiiryopr »Hanapa* BO3AYX“, (uitn 4) 
1950 9KCHEpil- CTAPTOBLIX 
MEHTA J BUDE WIP JI 
ApMcrponur, EE OOM ISI — (?) +58 . ° 
Yaliryopr, BOSAY Xx“ CTAPTOBHIX 
Cneppu IIP J 
PI 
1954 
Tle Xapiaasuga e , Bo3Ayx— ‘ ‘ ° 
195-4 BO3AY Xx“ 
Ka 
Boenno-Hecae- | ,,Beaset- »BO3Lyx— ‘ ° ° 
NOBaTeAbCKHH rasp“ Bosly x“ 
KOMHTeT 
1953 
ABCT 
Munuctepctso |, JoKknHa- Jletatoujaa TPH 680 6,6 
oOoponbl BHK“ MHiuelb | ,ApmMcTpour- 
1951 E 7/48 Cuaan* 
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[Tpodoastexnue 
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vo ® oa) = 3 ot cHapsla 0 Sq 
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So aa | eg Be s|s M/CEK 28 Oa, 
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a | ae | Ok AR Mere] OS 


° ° ° . 2448 20000) OK CMePpHMeHTasb- 
680 HbIH CHapsy 6e3 Teae- 
YupaBaAeHHaA Obl no- 

Ka3aH B DapuH6opo 


° 8 . ° 3200 15000} TY IIpowea nenpitanna 
889 B A6epnopte nn By- 
Mepe, = WalaHupyerca 
B CepHHHOe Npou3Bor- 
CTBO 


e ° ° . ° ° TY Tpouren ucnprranna 
B A6epnopte u By- 
Mepe, Nlpe4na3sHayeu 
AIA BOOPy2KeHHA KO- 
pa6seh 


a . : ° ° ‘ 2 Ilo (aHHbIM auranii- 
CKOH H aMepHKaHCKoilt 
Me4vaTH NOCTYNHA B Cce- 
PHHHOe MpOH3BOACTBO 


Hafla 


° . ° ° ° ° ° B mpouecce pa3Bu- 
THA, MpeANasnayeH As 
BOOpy KeHHA BCellorog- 
Horo HcTpe6uTeaa 
»ABpo Kanaga* CF-100 


paaua 


: O47 ; 1000 ° ° TY Sipnaetca MmoOdupH- 
040 KalHen HEMeLKOrO 
cHapsgwa V-l, 3anty- 

ckaeTcd c TeMeKKH 
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Puc. 62. Crpeanda nomnoro ucrpeéutesa NFIL ,Mereop* skcmepumMen- 
TAADIbIM YIPAbAGeMPIM peakruBiHDM cuapsagzom @upmpt Je Xapnasew a 


BPEMCHHO BEET PUGOTH MO CO3;LaHWIO COOCTBEHHBIX yipaB.TAe- 
MbIX CHAPSLLOB, 

B apryete 1958 Pr. uot OrraBoll NPOH3BO/MWIKCb ONTBITHBIC 
3anVCKH ¢ KaHacKoro camMo.lera «<Cel6p» yipaB.IsemMoro peaKk- 
THBIOrO cHapsita «Beaper-rlap» K1acca «BO3AYX — BO3AYX», 





Puc. 63. Aperpaauiickuii peakTuBIb  CHapaA-MUITCHb 
AHH ALBIN“ 


KOTOPbIl NOKCH CTaTb CTaIlapTiibliM BOOPyRKeHHeM Beenorod- 
Horo ucTpeéuteas «<ABpo Kanada» CF-100. ; 

B npouecce paspa6oTKH HaXOJATCA YUPAaBAACMBIT PeaKTHB- 
Hblil CHapsl Kelacca «3eMJIA —— 3eMJIA>, MpeTHASHaAveHHBIN WA 
BOOPYKCHHA apMMH, 

ABCTpaJIMaA yudacTByeT B CO3aHHH HW HCIbITANHH aHPViAH- 
CKHX cHapssoB. Co3fana JieTatoulad MHUICHb «J OKUHBHK» 
(puc, 63). 


ie re er 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 
PPP BPP PPP PPP PPP PPP PPP PPP PPP 


PEAKTHBHOE OPY)KHE ®PAHILHH 


Dpanuna, Tak *Ke Kak CLUA u Benuxo6puranua, pexer pe- 
ryIAPHbIe paooTh B OG/ACTH YpaBAeMbIX PeaKTHBHbIX CHaps- 
AOB BCeX YeTbIPeX K.1aCCOB, IIPHYeM CHaAPSAJbI Klacca «3eMaAn — 
SeMJIA» NOAPAaseAOTCA Ha MPOTHBOTAHKOBbIe CHapsAybl (cHa- 
PAAbl OMKHErO AelicTBHA) H CHAapAAb! Combo paspyluTestb- 
HOH CHJIbl (CHAPAAbI aJbHero jelicTBHA). 

OAHHM 43 CHapszoB OMKHerO AelicTBHA, CO3aHHbIM Mpo- 
MBIIJTCHHO-TeXHHYeCKHM yipaBjeHHemM BBC,: apasetca cHapal 
«Cbekma-5200», uMmelolulnii abHocTh selicrsaua 2 Km 4H mpo- 
OuBatollult Gpouio wO60ro coBpeMeHHoro tTaHKa!. Sror cHa- 
PA ye NOCTYNH Ha BOOPyxKeHuHe BOlick,. 

Ilo3zHee ObWI CKOHCTpyHpoBaH cHapsay «Cibexma-5210», 
HMCIOIWHH OOJbUIYIO WaJIbHOCTb AeHcTBHUA. 

/Lia MlopaxkeHHA Ha3eMHbIX Uevleli Hay4Ho-HcceOBaTeab- 
CKHM YIIPaBJICHHeM HO MPOH3BOACTBY BOOPyXeHHA Obl Co3aH 
CHapad THMa «AHTAK>, TAKTHKO-TEXHMYeCKHe aHHble KOTOPOrO 
CXOMKH C JAHHbIMH CHapaya «Cdekma-5200». Cuapay «Autak» 
HaXOAHTCH B C€PHHHOM TIPOH3BO,CTBE. 

Jia MopaxkeHHA Ha3eMHBIX Wedeli, HaXOMMULUxcA Ha yfla- 
meHHH Ooslee 100 Km, co3qaH cHapag SE-4200, Hecyuuii 
KPyNHbIH 3apa B3pbIBYAaTOrO BelecTBa. SanycK 3TOrO CHa- 
paAqa MpOK3BOAHTCA C MOMOUIbIO BCIOMOraTeJbHOll TOpoxoBoli 
paKkeTbl, H TOJIbKO MOCJe€ AOCTHKEHHA CHapAAOM ONpeseleHHoi 
CKOPOCTH H BbICOTb! MOJeTa HayHHaeT paOoTaTb NpAMOTOUHBITI 
PeaKTHBHbIlt ABHaTeb. CneuvalbHad almapatypa mo3Bouser 
H3MCHATb CKOPOCTb NOvleTa CHapssa. 

Cuapagbl Klacca «3eMId — BO3AYX», NO B3rVisqam (bpau- 
WY3CKHX BOCHHbIX CHeMWMaJIMCTOB, MIpeqHa3HayeHbl AIA yBelMue- 
HHA 30HbI OFHeBOrO BOSAeHCTBHA CPeACTB MPOTHBOBO3AYMIHOII 
OOOpoHbl Ha CpeACTBa BO3AYWIHOrO HallaseHud MpoTHBHlitKa. 
@PpaHUy3CKHMH KOHCTPyYKTOPpaMH CO3aHO MBa OCHOBHBIX 06- 


1 Revue de defence nationale“, yeka6pp 1955 r., cTp. 633—635, 
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pa3sila CHapAAOB STOTO Kacca, HMECIOLNAX B3JIETHBIN BeC OKO.10 
TOHHbI. [IpoMbIlIIeHHO-TeXHH¥eCKOe YMpaBJIeHHe BBC pas3pa- 
6otato cHapsaa <IlapKa>, KOTOpbIM HaBOMHTCH Ha Web MO 
myuy pamuostoKatopa. YcraHoBKa MWA 3alycKia 3TOrO CHaDAAA 
HMeeT YCTPOHCTBO AIA TPyOOH HaBOAKU CHapAAa MPH 3allycke. 

Cuapaa SE-4300, nMeroutui 6o.tbiy!0 aJIbHOCTb neHcrByg, 
HABOMLUTCH Ha Uedlb No slyyy paguoloKaTopa, Salyck CHapaga 
IIPOH3BORMHTCA BePTHKAJIbHO BBePX. 

Boepad LocaraeMocTbh Mo BbICOTe y OGOHX CHapsAOB Oo.1ee 
90000 a, cKopocTh mMovleTa — OKOJIO3BYKOBad. ITH CHapAAbl 
HMCIOT 2KHJLKOCTHbIC PCAKTHBHble ABHFaTeH H MOLLHbl€ CTapTO- 
Bble MOPOXOBbIe PakeTbl. 





Puc, 64. Ppanuy3se Knit vipaBasembiit peakTHBHbIN cHapaa 
»Matpa M-04* 


V3 cHapagop Klacca «BO3LyX — BO3AyXx» HavOOJbWH WH- 
Tepec Mmpeactapasior cHapaapt «Martpa M-04» (pune. 64) u 
«Cekma». Cuapaa «Matpa M-04» spilo/IHeH NO Tak Ha3bl- 
BaeMoil adpOAMHaMUYeCKOll CXeMe «YTKa», T. €, OPraHbl YNPaB- 
leHHA BbIHeCeHbI Bepey MO OTHOIMeHHIO K HeCYUIMM NOBepXHO- 
cTAM CHapsa (KpecTooOpa3HbiM). Cuapaa «CibekMa» Hweet 
TakKe Kpecroo6pasnoe Kpbwlo. OOa 9TH CHapAAa HMEIOT TE.1E- 
yipapileHHe, OOvlaqatoT NOABHKHOCTHW, locTaTOUHOH AIA CO- 
BePUICHHA JIOObIX MAaHeBPOB, HEOOXOAMMbIX AWA MepexpaTa Ca- 
MOJI€ETOB IIPOTHBHHKA, JICTALLMX CO CKOPOCTbIO 3BYKd. 

3apAbl B3PbIBYATOFO BellleCTBa 9THX PeaKTHBHbIX CHapA- 
MOB NlO3BOMAIOT YHHYTOKATbh COBPCMeHHBIe 6omMOapAMPOBIMLAKH 
make B TOM CJlydae, CCIM B3PbIB CHapsAa MPOWCXOMHT Ha 3Ha- 
UMTebHOM paccToAHuH oT HUX. JlabHOCTb MWO.1eTa STUX CHas 
DANOB MpeBbIllaeT Ma/IbHOCTb elHCTBHT@IbHOrTO OHA aBHa- 
I[MOHHbIX MyJeK. 

K uucay ynpaBAaeMbIX peaKTHBHbIX CHapAMOB Kacca <BO3- 
WyX — 3€MJIA» OTHOCHTCA CHapHA «Cpexma-10», 06.1a1atoula 
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H€3HA4HTeJIbHOH MaIbHOCTbIO H TpeAHa3HayueHHbili WIA BoOpy- 
*KeEHHA Jerkoro WTypMosBHKa «I loT93-75»,. Iror cHapAa MOxKeT 
ObITb HCIMOb30BaH H AJA BOOPyKECHHA Ha3eMHbIX YacTell. 

Hapaay c pa6oTamMH No co3qaHvIO 60eBbIX peaKTIBHDbIXx 
CHapx0B BO MpaHiHH BeAYTCH pa6oTbl MO co3qaHHIo U Co- 
BePWIeHCTBOBaHHIO CHAPpANOB-MHIWeHeH HW XKCNePHMeHTAJIbHbIX 
CHApSAOB. 

OJHUM H3 CHapAOB-MHUeHeH ABJIAeTCA CHapag «Apc-550» 
(pvc. 65), HMeIOHH HeKOTOpoe CXOACTBO C HeMeIIKHM CHaps- 
nom V-l. Kak a HeMeukui CHapaAy, OH HMeeT NY/JIbCupyIOulHit 
peaKTHBHbIM ABHraTeb. 3a 9 MHHYT CHapa NOAHHMaeTCA Ha 
BbIcoTy 4000 m H HMeeT NPOROMKATeIbHOCTh NowleTa — 35 MH- 
HYT. SamyckaeTca 9TOT CHAapA KaTalybToli. Tlocae octaHOBKH 
ABHraTeA (MpOv3BeECTH OCTAHOBKY ABHraTe/iA B MOeTe MOMKHO 





Puc. 65. panuy3sckni 9kcnepHMeHTaabulii ynpaBasembiit 
peakTHBHLIA CHapag ,Apc-550" 


CHrHaJIOM MO pafMHO) MpOwCXOAHT pacKpbITHe Mapamtorupyto- 
UleH CHCTeMbl, 4TO OOecneuHBaeT Oe3aBapHiiHblii cnycK cHa- 
pada Ha 3eMJIO HM NOBTOPHOe HCNOb30BaHuve. CHapay HenorTon- 
JA€M, YTO NOZBOMAeT MPOH3BOAHTh NOcaAKy ero Ha BOL. 
Hapafy c 9THM CHaPpAOM-MHIeHbIO, KOTOPDIii yxKe 3arly- 
L€H B C€PHHHOe MPOH3BOACTBO H WHPOKO HCNMOMb3yeTCA B Ka- 
ueCTBe JIeTalolleH MHUIeHH, BO PpaHuHH MpYMeHseTCA CcHapag 
«Caekma-9910» co ctTpenoBHaHbIM KpbiiomM, [TpogomKuTerb- 
HOCTb MoJleTa — 45 MuHYyT. CHapay uMeeT mpn6op AVIA AbIMO- 
nycka, OOeruaioulnii HaO0feHHe 3a HAM BO BpeMA NowerTa. 
J\If =9KCNePHMeHTaJIbHBIX pa6oT BO @paHHu ucHovb- 
SyYIOTCH YIIpaBJAeMble peaKTHBHble CHapAbl Kak cepniinoli 
NOCTPOHKH, Tak M CilellWaIbHOli KOHCTpyKUHH. Tax, caapag 
«Matpa M-04» Obl 3anyuleH ¢ SKCIepHMeHTaJIbHbIMH WeIaMH 
Ham Caxapoii c camosteta X9Hqu leita «lanuaxcy, nera- 
Iero Ha BbicoTe 4000 m. Kpome 9stToro, on 3allycKasica c 9Kc- 
ie@pHMeHTasbHOro ucTpeOuTea SNCASE «Ipoubap». 
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Ynpapanemble peakTHBHble 
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Ta6nunna 13 
CHapslbl PpaHiHHn 
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rpyOyto HaBOAKY CHapsya 
pH 3anycke 
e : 1000 . 1180 | 20000) TY 
330 
“ . . 3 . . : Tl poTHBOTaHKOBbIli cHa- 
1,62 pad 


Ot 1,77 | 460 ° 1800 : TY 


§—1196 q13 
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% ‘ 
iad be 
@Pupma uw rod Has3rnanne SOR a 
cOSmaANHH eae vo Apuratenb ae | & 
Jacc cHapsada 
KOHCTPYyKILHH P pag cHapala a mS ae 
chapana cHapsia Res! =. 
a) 
Os! Aa 
Cipexma, | ,Cibexma* | ,Bo3ayx—sosayx*| [pyxcrynenua-| « ° 
SNCAN tht TIP J, 
»Ape-550" | Clapsa-Mimenn NyBP DL , 
Coekma »Cipekma- CiapaaA-MHilenb TPT ,Typ6o- | 400 e 
5510" Meka Mapoop* 
Cibexma, »Apeenaa- Cia psii- Miter Ny BPD 180 6,0 
SNCAN 5001" H IKCRePHMeH- »Apcenal* 
1948 TaJIbH bi 
| 
LRBA »Beponika*) IkKcnepHMentaab- KP J 4000 | 6,0 
1950 HbuUi 
1955 Moxetb | ,Bo3nhyx — 3eman‘, ° * ° 
koe? »BOSJLY X-BO3SILY X“ 
ECA ECA 20, | IkcnepumMentadb~ . . ° 
ECA 26 HbIii 
IIpeanpua- —~ OKC IIe pHMeHTa Jb- . . ° 
THA Kana HbIi 
Tiopka 
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Mpodoascenue 
rr Pe 
Oo iw« i & o 
S ee oe ve a 
5 ge ee “oe eg | = 
a. ¢ | ®. (Sf es a | $ n 
& FR oY x on v5 Ss ao pumeyaHNne 
ev. oO 4 = Pe o Six ox = 
Za ze Fa jew LS aaFi a oo ex 
Sa | C2 | SS [asRisisoxlf| 2s = ¥ 
Ae On & OS |Mta*ls(O8 2/3] me On 
. ° 130 ° CBbIMe} — TY 
1224 
340 
. ° 660 ° 450 ° TY B cepHHHoM Ipon3Bol- 
125 cTBe; HMeeT MapalliotTu- 
pylollyio cHCcTeMy jas 
cnycKa Ha 3eMJ110 
e ° 665 ° goo ;14000 | TY Mmeet npu6op a5 ABI 
950 _ MOlycKa, o6ecne4nBalo- 


ulero Ha6mOeHHe 3a II0- 
JeTOM cHapsaa, MH N0Ca- 
HOYHBIA NapaltoT 


e 4,25 | 660 320 A480 0850 | TY Co3aaH Ha 6a3e HeMell- 
“100 | 173 | 133 Koro cHapsya V-1, 3anyckK 
NpOH3BOAHTCA CO CcTapTo- 

BOH TeJe@KKH, CcnycK Ha 


Napaore. 
0,54 | Her | 1000 | 240 | 5000 |88000-| «+ YcTOHYHNBOCTb MpH 3a- 
730 17389 | 120 0CO nycke focTuraetca pa3- 


MaTbIBaHveM c OapabaHoB 
yeTbIpex Tpocos, MpHKpe- 
MIGHHbIX K KPOHLITeHHaM 


cTaOHAM3ATOPOB 
° . ° ° ° ° . B cTauv pa3BuTHA 
‘ 2 ° . . ° TY Tipeana3nHayen 18 3Kc- 


NepHMeCHTAAbHbIX paooT C 
allllapaTypow TeJleympaB- 
eHHS 


‘ ° ° ‘ ° ° TY TipeaquHa3Hauen JA 3KC- 
NepHMeHTaJbUbIX paOoT c 
alilapaTypouw TedeynpaB- 
Je HHA 


ge 115 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


JL SKCNePHMeHTAaJIbHBIX Mellel UCMOMb3yeTCA TakKe peak- 
THBHbIN CHapsg «Cdekma-1l0». 

K 4HCJy SKCMEPHMeHTa@JIbHbIX PeaKTHBHBIX CHapsAOB cne- 
UHaIbHOH KOHCTPYKUMH OTHOCHTCH GOaIMcTHueCKanH paketa 
«Beponnka» (prc. 66). 3anycK paKeTLl npon3soutTcs 6e3 f0- 
NOWHHT@JIbUBIX CTAPTOBbIX PakeT c MaTMOpM HeOO.IbWOro pa3- 


Puc. 66. Ppanny3cKuit 

IKCHeEPpHMeCHTAaIbHbIA = yt- 

PaBAAeMbIH = peaKTHBUDbIH 
cHapax ,BeponnKa“ 








Mepa. CHaps, MOKET HMeTb GOeBYIO TOJOBKY HU HcmMOuIb30- 
BaTbCH JIA NOPaKeHHA Wesel, HAaXOAAUIHXCA Na ysasleHuH 
mo 240 km (130 Muap). 

Ilo coo6ujenwio G6biBuiero cbpaHlyscKoro MHHUCTPA aBHa- 
unnH JI. Karpya, Bo Ppanuun Beaytca paboTel Mo co3maituto 
Vp aeaite MEX CHAPAAOB AaJIbHero JI@HCTBHA Klacca «3eMJIA — 
B3eMJIA» |, 


a a 


1 interavia’ Ne 5, 1955 r. 
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PEAKTHBHOE OPYKHE APYFHAX 
KANHTAJIUCTHYECKHX CTPAH 


Ulbewua, te Mpekpalad 3KCIepuMellTaIbHbIX PadoT B O6- 
MacTH CO32alHA H COBeEPINeHCTBOBAHHA OOpa3ii0B ynpaBine- 
MOrO P€aKTHBHOTO OPYKHA, HalaavJla MpOH3BOACTBO WecTH H3 
HWHX. B vacTHOCTH, CeH¥ac B NPOH3BOACTBe HaXxOAsTCH yupaB- 
JACMbI€ Pe€aKTHBHble CHAPAAbl KaccOB «3M — BO3AYyX», 
«BO3AYX — 3€M1H> H «3eMJIH — 3eMJIA>. 

K BbIMOJIHeEHHIO MporpaMMbl pa3BUTHA HU MpOW3BOACTBa Te- 
JeynpaBIAeMOroO OPyKHA MPHBJeGeHbl H3BECTHbIe MPOMbILIIeH- 
Hble ipeaNpusATHA «Caa6» u.«bodope». 

KomMaujoBaine BOOpyXeHHbIMH cHJiaMH Lilbeunu HaMepe- 
BaeTCH PeOPraHH3OBaTb CBOH BOCHHO-BO3ALYINHbIe CHJIbl C TeM, 
YTOGbI 3aflayy YHHUTOKeHHA CaMO.IETOB MPOTHBHHKa B BepXx- 
HHX CJIOAX BO3LYIUHOTO MpOcTpaHCTBa BO3JIOXKUTb Ha ACTH, 
BOOPYXKCHHble YIPaBJIAeMbIM OpyKHeM, a OopbOy c camovle- 
TaMH NpOTHBHHKa B HHKHAX H CpeHHX COAX BO3AYWIHOTO 
IIpOCTpaHcTBa — Ha HCTPeOHTEJIbHYWO aBHaILHW. 

OAHOBPeMeEHHO TIPOBOAUTCA PAA MepONpHATHH NO BOOpy- 
*KeHHIO YIpaBJAeMbIM OPyKHeM YacTeH CYXOMYTHBIX H BOeHIIO- 
mMopcKHx cH Ulpeuun. 

lin o6OecneyeHuA mMmpoBeseHHA 3THX MePpONpHATHH B CH- 
cTemMe BOOpyKeHHbIX CH Lpeuuu cosfqaHo bropo mo ynpas- 
JIM€MOMY OPy2KHWO. 

lpetuapuHa yxe HeECKOJIbKO JI€T MPOBOHT MaHOMepHble 
NaOOTbl MO CO31aHHIO 3€HHTHOFO yMpaBJisemoro peakKTHBHOrO 
BoopyxkKenus. K paspa6oTke MpHBleyena H3BecTHad dupMa 
«IpsuKOH, Biopsie u K°%». 

B HacToslulee BPpeMA BeYTCH PaOOTbI Ha 3CHHTHDIM PeakK- 
THBHbIM YIIPaBJICMbIM CHAaPpAAOM «KOPJIHKOH» (plc. 67) c He- 
KOHTAKTHDIM B3pbIBaTe@JleM. GamycK CHapavya MpOHn3BOLHTCA 
C MOJBHXKHOH MyCKOBOH yCTaHOBKH. 

OITOT CHapA BbI3BaJl HHTepec KOM@liOBaHHA AaMePHKaH- 
CKOH apMHM, M OH MpoxoAMJ! uCNbITaHHA Ha MowMroHe KoxKoa 
po ®nopnne (CIUA) nog wudpom MX-1868. 
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YnpaB.semble peakTHBHble CHapsAbl 








a 
n * 8 
a ss « 
as s 
PupMa vw roi Wudp u on ms 
tye) 
CO3SAaQHHMA HasBaHUHe Kaace cnapsata Asuratejb : = = 
mm 
KOHCTPYKUHH cHapsatda rd “ 
25 = 
OF cy 
Ul pen 
OP ANKON THT O-4 » SOMA — BOBLYX“ KP J] 600 0,0 
1950 
OPANKON e » BO3AVX— BO3BAYX“, MPH e |OxKoa0 
1949 » Bo3sayx — 3emas 1 
I[cnano- ° »BO3AVX— BO3 YX", MPL 1200; 1,1 
Cyisa »BO3LYX -—3CMJA" 1 
1954 » SEMIN —- 3eMaH“ 
SI no 
19-14 »Baka* | ,Bo3aqyx — 3emas“ 3 MPI 2400 | 5,97 
Toknlicknit |, Tencua‘| Ikcnepumeutath- KP IL ° ° 
YHHBepCcHTerT HDI 
]95-1/55 
TokniickHti |,B36n T*| SkcnepHMentasb- *KP A ’ 12,8 
VHHBepcHtTet Hbiif 
195.1/56 
lita 
Aypeano »A.R. 4“ | SIkcenepumMentanb- KP Th . ° 
Po6oTTH HbIH 
1954 
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Ta6auna 14 
IWseAuapHn, Anonnn u Utannn 
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a og 5 & Pig a8 3 
3 r “> 
w & =u | 2s Szsiz] Se | & 
= = Sa | 45 /e/Gas/$] Sa |] & 
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r{ x A, ® 0 2 in zlUce Mo Ox 
lapua 
VMimeetT He@KOHTAKTHBIN 
20 10,8 764 B3PbIBATeJb; Mpoxowu 


Hcnpiranva B CLUA nog 
muppom MX-1868 


0,08 | Her} 10 | + | 2500{ + | HY 
694 


14 3100 ° HY MmeetT HeKOHTAKTHBIA 


0,31 ° 290 20 2750 | 25000| TY 
7,5 86L B3PLIBATeb H KYMYJA- 
THBHbIH 3apa 
HH 
0,60 | 4,94 | 2060 | 90 790 -~ oe YnpaBreHve MUOTOM- 
515 | 486 990 CMePTHHKOM, 3allycK Ha 
BhicoTe 8000 mu (B cpe_- 
HeM) 
‘ . . ‘ OKoao ° . B npouecce ucnbitanni 
2448 
680 
0,45 | « : . 1426 | 3960] - B npotecce ucnbitanni; 
396 cOo3HaH Ha 6a3e cHapsAya 
»b36u“, HMeeT MOAKODH- 
KauHtO yba6nu R“ (qa 
14 m) 
Aus 
e e e ® e | e ' 
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Kpome toro, PUpMa <Op.THKOH»® MPOH3BOANT HeylipaB.IAeMble 
CHAPH/Ibl C MOPONOBbIM ABUraTeleM (KadHOp 80 sm), MpeAHa- 
SHAYCHHbIC JVIsl WOPaXeHUA HA3eMIIBIX H BOSAYUIHDIX We.1eH. 





Pue. 67. WWpciinapeknli scnnutnpii yipaBaseMbill peak- 
THB cHapset ,Opankon® (B CIUA rpoxojin i1enmt- 
TaHl HOA obFosHauenuiem MX-1868) B MoMeHIT Bbl- 
crpesa: 
cnpasa ebeprYy TpHubelk ¢ VCTAHOBACHHbDIM Ha@ HOM JYUCBbIM paaHo- 
Hepe LaTiMHKOM 


Ilo coo6menuam sapyOexKHOll MeyaTH B HacTosiee BpeMsA 
pa6oTh MO CO3/aHHIO YIpaBsAAeMbIX Pe€aKTHBHBIX CiapAAOB Be- 
nytca Takxke B Snmonnu wv Mtranun. Hopserna, Bb cBoro oyeped, 
HeqaBno accuruopasa 700 Thic. AoWIapoB Ha pa3sBHTHe yMpaB- 


JIACMOFO OPyKHA. 
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B3PJIAAbI HHOCTPAHHbIX BOEHHbIX 
CIEWHAJIACTOB HA OMNEPATHBHO-TAKTHYECKOE 
HCHOJIBSOBAHHE YPC 


B HHOCTpaHIlol neyaTH OMyOsIHKOBaH pA BbICKa3bIBaHHil 
OTICIbHbIX BOCHHbIX CNeMHaJIMCTOB OTHOCHTEIbHO HeKOTOPHIX 
OMe€paTHBHO-TaKTHYeCKHX MPHHUHNOB HCMO/b30BaHHH ynpaBlse- 
MBIX PC€aKTHBHbIX CHAPAsIOB. 

Ilo MHeHHIO BOeHHDIX jenTeeli CILIA, BoeHHo-mopcKkue 
QvlOTbl H AapMHH C TMOABJICHHeM YMpaBAAeMoro PeaKTHBHOFO 
ATOMHOFO OPyKHA XOTA WH He YTpPaTHJIH CBOerO 3HaYeHHA, HO 
XapakTep WM ycneliHOCTb HX evicTBHH B OoubUIOH cTeneHH 
CTaJIM 3aBUCe€Tb OT HCXOa MepBoro CTOJIKHOBeHHA B BO3AYXe, 
B KOTOPOM HapAAY C UMPOKHM HCIIOJIb30OBAHHeEM YIpaBJIMeMbIX 
GecnHJIOTHBIX cpeAcTB He MeHee WIHPOKO 6yayT MpumMenaTeca 
CaMOVJIeCTbI, MHIOTHPYeMble UeIOBEKOM. QTO CBHeTEIbCTBYCT 
O COXpaHeHHH aBvallveH CBOcro MpexkHero 3HaYeHUA B OOeBBIX 
MeUCTBUAX H O HeEO6XOAUMOCTH HW B COBPECMCHHbIX YCJIOBHAX JO- 
OuBaThCA MpeBocxoscTBAa B BOSLYXe. 

IipuMenenHe yipaBJIAeMbIX PCAKTHBHBIX CHAPAAOB B 60e- 
BbIX NeEHCTBHAX Ha CYyle BbIZOBeT YBeAMUeHHe ryONHbI onepa- 
WHOHHOH 30HbI, MPOsOJDKUTeJIbHOCTH HW HanpaBseHHOcTH 60eBBIX 
AeuCTBHH, paccpemoTouenHe OoeBbIX NMOPAAKOB BOliCK H MaTe- 
PHAJIbHOH YaCTH, pa3seeHHe KPYMHbIX YTPYyMMHpOBOK cust Ha 
MHOMKeECTBO M@JIKAX CAMOCTOATGJIBHO JCHCTBYIONINX yYacTel. 
Kpome Toro, YMeHbIIMTCA 3aBHCHMOCTb 60eBbIX JelicTBHil OT 
NOrOAbl H BPe€MeHH CYTOK, -NOBBICHTCA PO.1b OG6eCHeYMBAaIOUINX 
AevcTBUH. 

Tak, yKa3blBactcs, UTO MpH HacTyMleHuH Bolick Cc LeJbIO 
NPOPbiBa OGOPOHbI MPOTHBHHKAa YMPaBJIAeMble peakKTUBHble CHa- 
pAb KJlacca «3e€MJIA — 3e@MJI> MOTYT ObITb HCMOb30BaHbl WIA 
HENOCPeACTBEHHOH OFHeEBOH MOMepRKA CBOHX BOHCK, a TakxKe 
JIA U30AALHH pakOHa MPOpbIBa OT NOAXOAAWIAX Pe3ePBOB Mpo- 
THBHHKA MYTCM CO34aHHA 3OHbI PakHOaKTMBHOTO 3aparKenHs. 
Cuntaetcd TakxKe, 4TO Mpu OCYWecTBeHHH MaHeBpa OxBaTa 
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rpyMMHPOBKH BparkecKHX BOHCK MOMOOHaA H30AUHNA BocMpe- 
natcTByeT (baHroBOMyY MaHeBpy ero pe3sepBoB. LecbMa_ BBI- 
rOXHbIM MPHaHaeTcH HCMOAb30BAHHe YMpaBAAeMbIX CHAapHATOB 
JIA HAaHeCCCHHA yapoB MO KOMMYHHKalHAM MpOTHBHHKa, OCco- 
6eHHO B MCCTAX CKOIMICHHA TPaHcnopTa WH BOHCK H Ha y3.1aXx 
KOMMYHHKalliit. 

IIpu meficrBuaAX B OOOpoHe ykKaS3bIBaeTCA Ha Ile.lecooopas3- 
HOCTb MPHMCHCHHA VNPAaBASeCMbIX PCAKTHBHbIX CHAPANOB KIacca 
«3eMJIA — 3€MJIN> TO PpYylIHpOBKaM CH HacTyMatomero Mpo- 
THBHHKa B palioHax HX cocpegqoToueHns. Cuntaetca Mp 93ToM, 
UTO, PAaCHOJlarasd WaCTH, BOOPYKeHHble YIPABAACMbIMH Pe€aKTHB- 
HbIMH CHapsilaMu, C PacueTOM He MPOH3BOAHTb HX Tepe6pocok 
Ha 60.bIHe paceTOAHHS, MOMKHO OysleT BHe3aNHO HaHOCHTb 
yaapbl No NpoTHBNHky. Cunraetca TakeKe, YTO MIpeBOCXOACTBO 
NPOTHBHHKA B BO3/LyYXe€ HIM Ha 3eMee B TaKMX CTy4anx He BOC- 
NpPeMmATCTBYeT HCHOAB3SOBAHHIO YAPaBsIHeMbIX PeCaKTHBHBIX CHd- 
PpAJLOB LO TEX TOP, NOKa yapaMu BparkecKoH OomOapANpoBo4- 
HOH aBHaLHH HW YNPaBJIAeMbIX CHApsSAOB He OyYAyT YHHYTOMKEHbI 
WIM MIPuBeeHb! B HerosHOCTbh CTapTOBble YCTAHOBKH. 

Uro Kacaetca Bbl6opa COLCKTOB WIA HAaHeCeHHA YyWapoB 
C IIPHM€HCHHeM PeaKTHBHbIX CHAPAMOB, TO MPH 9TOM CJleLyeT 
YUHTHIBATb HELOCTATOUHYIO TOYHOCTh MOMaAaHHA HEKOTOPbIX H3 
HHX! B Ha3e€MHble I@JIM MaJIbIX pa3MepOB H HX BbICOKYIO CTOH- 
Moctb. TlostTomy wen, 10 KOTOPbIM LeJecoo6pa3Ho HaHeceHHe 
ylapoB YypaBJIAeMbIMH peaKTHBHbBIMH CHapAaMH kKJIacca 
«3eMJIA — 3CM1A>, TO MHCHHIO AMC€PHKAHCKHX BOCHHbIX CmelMa- 
JHCTOB, JOJOKHbI ObITb AOCTATOUHO OOJbIIHX pa3zMepoB (0 
MOULAAH), UTOObD! MepeKpbITb PacceHBaHHe CHAPAAOB HW UMETb 
6ovlbloCe BOeHHOe 3HaNeHHe. B 4wacTHOCTH, CUNTAeTCH, 4TO WIA 
CHapAOB C favlbHocTbIO WelicrBun 37—185 Km (20—100 Muutb) 
WeAMH MOryY ObITb KPYNMHble CKOMJICHHH BOHCK, KeJle3HOLO- 
POMKHbe CTAHWHH, CK-1A/[bl, BaXKHbIC KOMaHJHbIe MYHKTbI, NOPTLI 
HM BOCHHO-MOpCKHe 643bIl, apMelcKHe MilalwlapMbl Ww lpeAMocr- 
Hble yKpemieHHa. Jin CHapAAOB C AaJIbHOCThIO JLCHCTBHA 0 
55 «km (30 Muib) WeJIsMH MoryT ObITb Oovlee MeJIKHe OObeK- 
Tbl — THKeIbIe MOPTHMDHKAILMOHHbIe COOPyXeHHs,  BarxKHble 
MOCTHI, CKOIMICHHA BOHCK H MaulHH, BOeHHbIe NOeBbIC CK1a Jbl 
WT 

Pa30upan BONpOcbl ONepaTHBHO-TaKTHYeCKHX MpPHHUHITOB 
HCHO.Ib3OBaHHA YUPaBJIACMbIX PeaKTHBHbIX CHAapsAOB Kacca 
«3eMJIAH — 3€MJIA>, AMCPHKAHCKHe CIeWUMaJIHCTbI CYHTAIOT, TO, 


1 Uro ocoOenvo OTHOCHTCA K CHAPAJaM CC ABTOHOMIIDIM VYHIPaBJeCHHeM 


(8 OCHOBHOM, pakeTbil) H K HEKOTOPbIM H3 TedeynpaBaAneMbIx YPC. 


122 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


Sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


HECMOTPA Ha JOBOJIbHO 60JIbIITYIO CTOMMOCTb CHApAOB, UX Le- 
AecooOpa3sHee MpHMeHATb MaccupoBaHHo. Jina MaccupobpaHHua 
OrHA MW OOecMeyeHHA Hafe%KHOCTH YyIMpaBJeHHA cTapToBble 
YCTPOHCTBa PeKOMeHAyeTCH CBOAHTb B TaKTHYeCKHe eIMHHILbI. 
Takwe TakTHueckHe e4HMHHUbI MOryT MojyuaTb orHeBble 3a- 
Rau OT rpynnbl apMuH WM OT KOMAHAIOlllero Ha TeaTpe BOCH- 
HbBIX JeHcTBHH. TakHM o6pa30M, Ha WHpoKOM (ponte, rye Ha- 
XOMMTCH PAX apMHH, MOMKeT ObITb AOCTHPHYTA BbICOKAAH KOH- 
WeHTpallHA OFrHA MO OAHOH WesH, NMOaBlleHve WIM YHHUTOKe- 
HH6 KOTOPOH MMeeT BarxkHoe 3HAYeHHe AVIA ycnexa onepauit 
Ha BC€M TeaTpe BOCHHbIX JeHCTBUIl. 

B 9Tol CBA3U yKa3bIBaeTcA Ha ocoOble Tpe6oBaHna, Mperb- 
HBJIACMbI€ K OPraHH3allHW ONepaTMBHOrTO YIpaBJIeHHA OrHeM. 
B wacTHOCTH, CYILeCTByeT MHeHHe, YTO IIPHHILMMb! ynpaBseHua 
H HCMOJIb30BaHHA OeCNHJIOTHBIX CPeRCTB BO3AYHIHOTO Hanane- 
HHA JOJKHbI HCXOAMTb 43 TIPHHUHMOB HCMOIb3OBaNHA aBHa- 
UHH, C BUJOH3MeCHeEHHeEM HX IIPHMCHHTeIbHO K HOBbIM cpeJ- 
cTBaM. YMPaBJIAeMble peaKTHBHble CHAPAAbI paccMaTpuBaloTCA 
KaK JOMNOJIHeHHe K MHJIOTHPyYeMOH ABHAaLMH, MOBblaloulee ee 
GoeBble BO3MOxKHOCTH. TlosyTOMy pyKOBOACTBO HCHO/Ib30BaHHeM 
YIPaBJIA€MBIX CHaPAMOB B 6OeBbIX eMCTBUAX f[peqaraetca 
BO3JIOMKUTb Ha KOMA@HJIOBaHHe BOCHHO-BO3AYUIHBIX CH. Cyute- 
CTBYIOT MHe€HHA, YTO YACTH, BOOPYXKeHHble yIPaBAACMbIMH CHa- 
PAaMH, cyleqyeT YKOMIWICKTOBDIBaTh H JIMYHBIM COCTaBOM 
BOCHHO-BO3JYUIHbIX CHI, KaK HauOolee MOATOTOBJICHHBbIM, 

Bce BbILeNpHBeeHHOe OTHOCHTCH K_ BbICKa3bIBAHHaM, 
B OCHOBHOM AMe€PHKaHCKHX BOCHHbIX CMMeWHaIHCTOB, MO BOMpo- 
CaM HCMOIb3oBaHun YPC Kaacca «3eMIA — 3eMJIA» B YCJIOBHAX 
BeeHMA OoeBbIX AeHCTBHI Ha CYXOMNYTHbIX TeaTpax, KOra OHH 
IPHMeHHAIOTCH JIA MOpaxKeHHA TeX HAM HHbIX Ha3@MHbIX Level. 

II]pHMeHeuHe yipaBlAeMbIX PeAKTUBHbIX CHaPAOB B 60e- 
BbIX JCHCTBUAX Ha MOpe MO3BO/IMT MOBBICHTh 93=PpceKTHBHOCTh 
fiOPaxkeHHA OMMHOUHDIX Wevlel, HAYWIHX B paccpeoTOUeHHBIX 
60eBbIX MOpAKaX, Korga «KslaccuueckHil» (B HeaBHeM MIpOL- 
AOM) TOpeqHO-aprHsiepulickHit yap He Bcerma G6yyeT BO3- 
MOXKHO OCVUIECTBHTb, a eHCTBUA aBHalluu (BOOpy2xKeHHOH 
OomOo-TopmedHbIM Opy>kHeM) G6yZyT cephesHo 3aTpyAHeHbI NpH- 
MeHACMBIMH B cHcTeMe [IBO kopa6leh 3eHHTHBIMM ynpaBuae- 
MbIMH PeaKTHBHbIMH CHapsjaMu. 

BoenHoe pykosogctso CIUA cuntaer ofHoli H3  BadKHBIX 
gaat BOe€HHO-MOpcKoro dota Aelicraua npoTuB Gepera. IIpu 
39TOM JIYUUIMM, eCJIH H€ CMHCTBEHHbIM, CpeACTBOM HanadqeHHa 
Ha CHJIbHO 3all{MUleHuble OeperoBble OObEKTHI CYHMTAIOTCA yimpaB- 
JACMBIC PCAKTHBHbIe CHaPAAbI, 3alycKaeMble c Kopa6vleli (B TOM 
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UHc1e C MOLBOAHBIX JONOK, HAXOAAMLAXCH B HaBOJHOM HIN 
NOABOAHOM MOOKCUNH), CAMOTeTOB HU OeperoBblX YCTAHOBOK. 
He MeHbulee 3HaNeHHeE NMpHaeTcH TakeKe HCMOTb30BaHHIO 
3YPC ¢ kopa6.teli, Kak HanOoslee 9PMeKTABHDIX CPeACTB B OT- 
paxXeHH V1apoB aBHalliH MpOTHBNHKa. 

B BoeHHo-MopcKkom (pote CILIA onepatuBHo-TakTHueckHe 
IDHHUMMbE MpPUMeHeCHHA YIPABAeMbIX PCAKTHBHbIX CHAaPALOB 
K1acca «3CM.IA -- 3CMIA> BO MHOPOM CXOX%KH C TMPHHUHTaMH 
HCNO.IbSOBAHHA ABHAHOCHOH aBnuauHn. B vacTHOCTH, CYHTAaeTCA, 
UTO BOCHHO-MOPCKHe CHJIbI MOPYT HCMOAb3CBaTb YIIpaB.TAHeMbIe 
PCAKTHBHbIC CHAPAbI MPH PeNICHHH OMCPaTHBHO-TAKTHYECKAX 
(yHuuToOwKeHue KOpa6.elt HpOTHBUHKa B Mope H 6a3ax, Halle- 
ceive yiapoB no 6eperoBbim OObeKTaM, OrneBad NojlepxKKa 
BbICAIKH JeCaHTOB MT. 2.) HM CTpaTeruvecKHx (pa3pylleHve 
W.IH BbIBOJ, M3 CTPOA BaxKHbIX OOLEKTOB cTpaTernvecKkoro 3Ha- 
YeCHHSA — KPVUMBIX MPOMbILJICHHBIX IeHTPOB, BOCHHbIX 6a3, 
Kee3HOAOPOXKHHIX Y31I0B H Ap.) 3ailay. 

TIpumMevenHe yiipaBsJIfeMbIX CHapAyOB Kiacca «3eMJ1A — 
3EMJIA> JVIA PelIe€HMA VKA3aHHbIX 3afa¥ BOSMOPKHO C HaBos- 
HbIX KOPaGICH WH MO BOANBIX JIOJLOK, MACCHPOBAHHO HW O;LAHOUHO 
HO TPYMINOBLIM H OAMHOUNDIM LelsM. LI]pnH 9TOM cuHTaeTCH, UTO 
UCHOMb3OBANHe SOeCHHIOTIIbDIX CpeACTB BO3AYHIHOTO HanasleHun 
B OTJIHUHe OT ABHAHOCHON ABMAILMH MpakTHueCKM He 3aBMCHT 
OT MeTeOPOAOPHYeCKNX yCAoOBHH, BpeMeli cyTOK HT. a. B To 
Ke BPEMS YLAaPbl, HAHOCUMBIe C MOMOTLbIO YIPAB.IAEMbIX pe- 
AKTUBHbIX CHapALOB, Go.1ce BHE3alIHbI HW 9PdeKTHBUbE (C TOUKH 
3PCHHA OCHKH MOTePph aBHAINIH WM YApaBAAeMbIX CHapsTOB), 
YeM Vlapbl aBNAUHH, a MOTOMY 6ovlee BbIFOAHbI ¢ TOUKH 3peHHA 
IKOHOMUKH CPeACTB, PACXOJLYEMBIX Ha MoctH*KeHHe OAHOTO A 
TOro Ke pesy.ipTara., 

M3-3a HeOO.IbUION = TOUNOCTH MOTa anv HCYNPaB.TACMbIX 
PCAaKTHBHBIX CHAPAOB B UeTb (OCOOCHHO HPI BeTeHHH OHA 
IO TOUCYHLIM Wels M) HCHOAb30BATb HX JWI) PCWICHHA TAaKTHYC- 
CKUX 3aslau jaseko He BCerfla BbITO.HO. OTMeyaetca, UTO, He- 
CMOTpA Ha mpoBorsumieed c 1950 roda B paszAHUNbIX cTpaHax 
YCHMeUNbIC MOHCKH MyTeH YMeHbUICHHA HX paccenBaHus, 3Ha- 
WHT@IbHBIX YCTCXOB TOKa ue JocTHrHyTo. Kpome Toro, MaJb- 
HOCTh HO.1eTa CYHLECTBYIONLIX HeYNpaBJseMblX  PeAKTHBHDIX 
CHAPALOB C NOPOXOBHIMH ABHTaTeAAMH, KOTOPbIMH MOryT OBITb 
BOOPY KCL HAABOANLIC KOPAGH, MOABOANDIC JOAKIM, CAMO.1eTHI 
H CYXONYTHbIC YaCTH, B HacTosiiee BpeMA Me MpeBoCcxOMHT 
JAIbDHOCTH JlClCTBISE apTUZLICPIH. 

B BoeuHH0-BO3AYWHbIX CHAAX, HO MHCHHIO OYpKYa3HbIX BOCH- 
HbIX CHeWHaHCTOB, B CBI3H C YXYHWWeHHeM MaHCBPeHHOCTH 
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CaMOJICTOB, HMCIOULNX CBeEPX3BYKOBYIO CKOPOCTb HW CHW KeHHeM 
adPekTuBHocTH 6om60- 4 TOpneqOMeTaHHA, PeaKTUBHBIe yupaB- 
JIACMBIC CHAPAbI ABATCH CMHCTBEHHbIM 9eKTHBHBIM CpeL- 
CTBOM KaK BOS/YINHOrO OOf, TaK HM HaHeCeHHA yAapos No Gepe- 
rOBbIM OObeKTaM H KOpa6IaM mpoTuBHuka. Bmecte c TeM 
MCHOJb30BaHHE 3CHUTHBIX YIPaBJIACMbIX P€AKTHBHBIX CHAPAOB 
B CHCTCMe IIPOTHBOBO3AYIUHOH OOOPOHbI NO3BOJIHT 6ovlee WIN 
MeHee 9dekTHBHO BecTH GopbOy ¢ BO3AYUIHBIMH WeAMH (Bpa- 
*KECKHMH CaMOJI€TAaMH H OeCNHJIOTHBDIMH CpeNCTBAMH Hatlazle- 
HHA), ATAKYIOWHMH Ha3eMHble OObeKTHI. 

IlosBienne yipaBIseMbIX CHapaaoB xKuacca «BO3LYX — 
SEMA» BbI3BaHO CTPeMJIGEHHeEM MOBBICHTb 9(peKTHBHOCTb H 
OesonacHOCTh BO3ReHCTBHA aBMallHH Ha CHWIbHO OXpaHAemble 
OObEKTHI MpoTHBHHKa. Tlo mMHeHHIO aMepHKaHCKUX cneunaqu- 
CTOB, B COBP€MCHHBIX YCJIOBHAX OoMOapAupoBOuHAaAA aBHalluA 
yoKe HE CMOKET MOCTHYb KPyMHbIX ycnexoB, MpHMeHAA O6bIU- 
Kble (HeynpaBAemMble) wu ake ymipaBasemple 6omOnr pH 
MpexKHUX cmocobax 6oMOomeTaHuA, OcO6eHHO ApH AelicTBuAXx 
NPOTHB XOPOINO O6opoHAeMBIX IeeH. TIpHMeHeHne xe ympaB- 
JISCMBIX PCAKTHBHBIX CHAPAOB «BO3YX — 3eMJIA» MO3BOUINT 
HaHOCHTb Yapbl 10 O6beKTAaM MPOTHBHHKA He TObKO Cc TOU- 
HOCTbIO, B HECKOJIBKO pa3 MpeBOCXOALLy!O TOUHOCTh 6OMb60Me- 
TAaHHA C NHKHPOBaHHA, HO HW C AMCTAHIHH, He WOCATaeMbIX WIA 
KPyNHOKaMOepHOH Hape3Hol apTusiepnu TIBO. Hekotoppie 
AME€PHKaHCKHe CielHaIMCTbl MpAMO 3aqBJaIOT: «Mb AOUDKHbI 
OTK43aTbCA OT MPOH3BOJIbHO Talawollux 60M6 HW KaK MOXHO 
CKOpee COCPeEOTOUMTb MAKCHMYM BHMMAHHA Ha YIIpaBJIAeMbIXx 
6omMOax» !, 

ITOMY BONpocy MocBAWeHO MHOrO BBICTyMIeHHI B MeuvaTH 
BUAHBIX BOCHHbIX PYKOBOAHTeeH WM CMeUMaJIMCTOB, B KOTOPBIX 
MPH3HACTCA UCKJIIOUMTebHO OObIaA POJIb YIPAaBJISeMbIX pe- 
AKTHBUbIX CHAPAROB Klacca «3eMJIA — BO3AYX» H «BO3qyX — 
BO3/lyYX» B cHcTeme TIBO. 

SenHTHad Hape3HaA apTHviepua B HacTosutee BpeMA CUH- 
Tae€TCH HEMOCTATOUHO SPPeEKTHBHbIM CPEACTBOM MpOTHBOBO3- 
AYWHOH O6OPOHbI, OcobeHHO B G6opb6e c ynpaBaAseMbIMH pe- 
AKTHBHBIMH CHAaps\qaMH TMIPOTHBHHKa, JIETAULHMH Cc 6oOAbIUOT 
CKOPOCTbIO H Ha OonbuUIOH BbICoTe. Topa3n0 Gouee adbcbexTus- 
HbIM CPpeNCTBOM MNPOTHBOBO3AYIIHOH O60pOHbI, MO MHeHHIO 
BOCHHDIX CMe€UMaJJMCTOB, ABJIAIOTCA 3CHHTHbIC YIpaBJAeMble pe- 
AKTMBHbIe CHapsbl. 


’ flight and Aircrait Engineer*, 28 aupapa 1955 r. 
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Hapaaqy c lpw3HaHHeM pOJIH YIpaBIAeMbIX PeaKTHBHBIX 
cHapsjlop B cucteme IIBO B 3aaBIeHHAX yKa3blBacTcCH UH Ha 
HX HeLOCTATKH, BbIABUBIHeECH B XOJe HCMbITaHHH. OOULHM He- 
jlocTaTKOM BCeX O6pa3IlOB SeCHHTHbIX PeaKTHBHBIX CHapALOB 
CYUMTACTCA BOZ3MOXKHOCTD CO3MaHHA HX CHCTCMAM YIIpaBJleNhd 
AKTHBHbIX MOMeX CHCUHaJIbHbDIMH CTAaHLHAMM CaMOTeTOB NpO- 
THBHHKa. 

Tlo MHeHHIO @MCPHKAHCKHX BOCHHDIX CMeWMaJMCcTOB, CaMO- 
JTbI-MepeXBaTUMKH, Make oOOJaarouyne CBEDX3BYKOBOH CKO- 
pocTblo, He ABIMOTCA SPPeKTABHDIM CpeACTBOM 6opbOpl co 
CKOPOCTHBIMH GOMOAPAKPOBILHKAaMH MPOTMBHHKa, TaK Kak He 
O6Namalor OCTATOUNO! MAHeBpeHHOCTbIO HK MOryT He OOaLaTb 
JOCTATOUHLIM MPeBOCXOACTBOM B CKOPOCTH Hal HUMH. Beecte 
C TeM 60CBbIC CBOHCTBA HCTPeOHTeG.IbHOH aBHalHH MOTYT ObITb 
3HAYUHTEIDHO YJIYUWIeEHBE 3a CueT BOOpyKeHHA ce YyipaBJAe- 
MbIMH P@a@KTHBHbIMH CHapsaATAaMH. 

DhiekruBuaad cHcTeMa MpOTHBOBOZAYWIHOH OOOPOHHI CTpaHbl, 
aIMAHHCTPpaTHBHO-MpOMbIULICHHbIX UZeHTPOB, BOCHHO-MOPCKHX 
6a3, COPMMHCHHH KOpAGeH B MOpe, TO MHCHHIO AMEPHKAHCKHX 
CieluasIHCTOB, MOKeT ObITh MOCTHPHyTa TOJIBKO HpW HavlHHH 
IUMpOKOpa3BHTOH CeTH MYHKTOB padHOJOKalHOHHOrO Ha6uoe- 
HHS! H KOMOHHMPOBaHHOM HCHOJIb30BaHHH Hape3HOU apTHe- 
pHU, ucTpeOuTe.1bHOH aBMaIHA HW YipaBJACMbIX PeakKTHBHDIX 
CHapANOB Klacca «3eMJ1A — BO3AYX»® H «BO3AYX —— BOSAYX». 
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RPP PLB APPRPAPPPrARAPAAPDP AD AAPA ALA Dees 


HEKOTOPbIE BOTNPOCbI OPFAHH3ALLHH 
NPOTHBOBO3LYWHOHW OBOPOHDI 


B cBA3H C pOCTOM O60eBbIX BO3MOXKHOCcTeli COBPeMeHHOH 
aBHauuwH W OeCMHOTHDIX CPeZCTB BO3/LyUIHOrTO HanaseHu”a, 
OOYC.IOBJINBAeMbIX YB@JIHYCHHEM CKOPOCTH, aJIbHOCTH H_ BBI- 
COTbI NOJleTa, a Tak»xKe yBeJIHYeHHeM HX MoOparxkatollero eH- 
CTBHA 3a CUeT MPHMeHeHHA ATOMHOrO HW TePMOHAepHOro Opy- 
HA, HHOCTPaHHble BOeCHHbIe CMeIMaJIMCThE YeJIA}OT OUeCHb 
OO/bIUOe BHAMAHHE BOTIPOCaM POTHBOBO3AYWIHOH OG6OPOHBI. 

CTPpeMHTeIbHOe Pa3sBMTHe B MOCeBOCHHbIN TepHog peak- 
THBHOH ABHallHH HW MOABJIGHHe ATOMHOrFO UM ynpaBJIAeMOro pe- 
@AKTHBHOTO OPy KA CeaJId BO3MOXKHbIM HaHeceHHe BHe3all- 
HbIX MOULHbIX y1apOB MO BaXKHbIM OObEKTAM IIPOTHBHHKa. Co- 
BEPUIeHCTBOBAHHe CPeACTB BO3AYIUHOrTO HanafeHuA oOOycAOB- 
JIMBaeT, B CHJY B34HMO3ABHCHMOCTH, Pa3BHTHe CpeACTB 3a- 
ULHTbI H HeEO6XOJHMMOCTb pa3paOOTKH COOTBETCTBYIOINMX Mepo- 
IIPHATHH MO NPOTHBOBOSAYUIHOH OG6opoHe. 

Pa3BuTHe CHI H CpeACTB BO3AYUIHOTO HanageHuA, C OHOIi 
CTOPOHBI, WH CHI H CpeCACTB NMPOTHBOBO3AYIIHOH OOOPOHH, c Apy- 
row — OKa3bIBaeT B CBOIO O¥ePesb CHJIbHOe BJIMAHHe Ha Xapak- 
Tep 60eBbIX AelcTBUH B COBPeMeHHBIX ycsOBHAX. Bo3MO%XKHOCTb 
HaHeceHHA yYapoOB Cc BO3AyXa C NPHMeHeHHeM aTOMHOYLO H Tep- 
MOALEPHOrO OpyXKHA B3aCTaBJIAeT MepeCMATPHBaTb BOMPOCcbl 
OpraHH3alun YacTeH H COeAHHeEHHH, NpweMbl HX OoeBoro Hc- 
NOJIbSOBaHHA, COCPpeAOTOUeEHHA CHI WU CpeACTB Kak B paHouax 
OoeBbIxX WelicTBHH, TaK H Ha y3vlaxX COOOULeHHI; MO-HOBOMYy pe- 
WaTb BOMpOCchl TbIIOBOrTO oOOecneyeHHA H Pa3MelleHHA 6a3 
CHaOKeHHA; Ha HOBOH KauecTBeHHOH OCHOBe pellaTb 3aaun 
paccpeNOTOYeHHA KPYyMHeHWIHX MOJINTHKO-9KOHOMHMYeCKHX FA 
BOCHHO-IIPOMBILUJIGCHHBIX OObEKTOB CTDPaHbl. 

TakuM 06pa30M, yBeIHUMBUIMeCH BO3MOKHOCTH HanaseHuA 
C BO3LYXa B CBA3H C Pe3KHM YJIYUWeHHeM JI@ETHO-TeEXHHYeCKHX 
XapaKkTePpHCTHK CaMOJIETOB KaK TAKTHUCCKOH, Tak HM CTpaTern- 
YeCKOM ABHalHH, a Tak>Ke B CBA3H C NOABJCHWeEM Ha BOOpyxe- 
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HHH BOCHHO-BO3NYINHBIX CH pala apMHH aTOMHOrO, TepMo- 
ANePpHOrTO WH PeaKTHBHOrO OPyKUA jaJIbHero JeEHCTBHA TMoCTa- 
BHJIM Tcpe, HEOOXOAHMOCTbIO TIPCAbDABeHHA K TIPOTHBOBOS- 
AYWHOK OOOPOHE KayeCTBeHHO HOBbIX, HOBBILCHHBIX Tpe6oBa- 
HHH. Ilo MHeHHIO pala G6ypxkya3HbIX BOeHHBIX cnemaicron, 
POJIb HPOTHBOBO3AYWHOH OOOPOHbI B COBPeMEHHO!! BOTIHe He- 
H3M€pHMO BO3SpOCla H OHA paCCMaTPHBaeCTCA Kak OCHOBHOH 
QIEMEHT AaKTHBHOH MPOTHBOATOMHO!! 3aLllluTbl. 


B aMepukancKoli BOeCHHOM MeyaTH 3a MocedqHee BpeMA BO- 
MpOCaM MPOTHBOBO3YUWIHOH OOOPOHb! OTBOAHTCA Bce GBowlee H 
Goee SHauHTebHOe Mecto. TIpH 9TOM OCHOBHOe BHMManHe 
YHeIAeTCA MpOOJeMe OpraHh3alluu 3alATbE OT YapoB Cc BO3- 
AyXa %KM3HCHHO BaXKHbIX WeEHTPOB cTPpaHbl HU OONbIUMX TeppH- 
TOPHH AMePHKaHCKOrO KOHTHMHeHTa. B mpecce oTrmeuaetca, TO 
MNpoOwWJIH Te BpeMeHa, «Kkorga AMepHKa MOIa CYHTATbCA OTHO- 
CHT@JIbHO He€YA3BHMOH C BO3tyxXa». Ycninplleeca BHAMaHHe 
K mpo6semam [IBO jemMaroruyecku <apryMeHTHpyeTca» AKOOBI 
HaHuHeM yrpo3sbr Ain CIUA co cropoubl crpaH femoKpatuye- 
cKOrO Jlarepa. 


Cuntaetcsd, 4To AIA 2PPeKTHBHOH 3alHTbl KOHTHHeHTA 
CIA IIBO yomkna BKtrouath!: 

— CHCTeMY TpeABapHTebHOrO ONOBeILeEHHA HH COMPOBOX- 
AeHHA IleIH B COYRTAHHH C HUCNOJIb3OBAHHEM BCeTIO‘O;HbIX 
HCTpeOuTesel, BOOPy2KeHHbIX yMpaBJIAeMbIMH CHAaPpAAaMy Kalacca 
«BO3AYX — BO3LYX>: 

-—- PpacIpocrpaHeHhe JIMHHH MpeABapHTebHOFO OMOBeLLeHHA 
Ha cepep, 3amajl H BOCTOK JIA TpelynpexaeHua O HaJleTe 3a 
HeECKOJIbKO YaCOB C TEM, UTOOBI CAMOJIETHI KOMAHROBAHUA CTpa- 
TErHYeCKOH ABHALLHH HMe@JIH JOCTaTOUHO BPeMeHH JIA BavleTa, 
a OOOPOHHTeJIbHbIe CpeACTBA MPHULIN B CocTOsHHe 6o0eBoll ro- 
TOBHOCTH. 


IIpu 9ToM cuuTaeTca, UTO TaKad JIMHUA MpeaBapHTe.1bHOrO 
ONOBELLEHHA OyeT HM€Tb CMBICJ TOJbKO B TOM cly¥ae, eCJIH 
OHa OyMeT CONeTATbCA C BOOPYKCHHbIM RBO3LYIUHbIM NWaTpy.1H- 
poBaHvemM. YTBCpxKAacTcH, YTO NOMOGUbi BUA LabHeh o6o- 
PpOHbI OyaeT Moporo CTOHTb, HO MOCKOJIbKy peakTHBIIble CHa- 
PAAbI CAMOVICTOB STON CJY2KObI NaTpyJiu4poOBaHHA MOryT HMeTb 
ATOMHbI€ FOOBKH, OHH OYAYT O61aaTb OOVIBINOH PaspyIHTeJIb- 
HOH CHJIOH, 4YTO MO3BO.1HT YCMelwHO NMopaxkaTb KaK OTeJIbHbIe 
ObICTPO.TETAIMLHE BOS LYWHbIe WeIH, Tak WH PpynMbl HX. 


1 ,Anti-aircrait journal“, mapr—anpeab 1954 1r.; ,Air Force Magazine“, 
(bespaab 1954 Pr. 
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Bawkuaa o60pona, ucnop3yloulan 6aTapen, BOOpyKeHHbIe 
YIpaBJIAeMbIMH CHApATaMH K/lacca «3eMJIA — BOBAYX», CMOKeT 
34lLHTHTb TakHe ropofa, Kak Hbto-Mopk, Bawuimurton, Jloc- 
Amkevloc 4 Apyrve, 6a3bl KOMaHAOBaHHA CTpaTernyeckol aBHa- 
IHU, ATOMHbIe€ 3aBOAbl, MPeAMPHATHA BOeHHOH MpPOMBILLJIeCHHO- 
CTH H T. TL. 

| IIpu 3auluTe Takoro OrpoMHoro panoHa, Kak CepepHas 
. AMepnkKa, CHCT@Ma PaRHOJIOKAWMOHHbIX CTAHUMA QOIKHAa ObITb 
| cnocoOHa CJeqHTb 38 CaMOJIeETAMH TIPOTHBHHKa C MOMeHTa HX 
O6HapyKeHHA WH ONO3SHABAaHHA MO Toro, Kak OHH OyAyT COUT! 
WJIM OTBJICYCHbI OT OObEKTA HaladeHua. 

3amkavaMW MpPOTHBOBO3AYIIHOH OOCPOHbI NO 3aulHTe KOHTH- 
HeHTa OlpefedeTCA H OPpraHH3allHOHHaHA CTpyKTypa CHCTeMbI 
NPOTHBOBO3SAYWIHCH O6opoHpt CIIA. AmepukaHckoe kKoMaHjo- 
BaHHe lpHlaraeT Bce YCHIHA, YTOObI B COOTBETCTBUH C pa3pa- 
6oTaHHOH AOKTPHHOH NPOTHBOBO3AYINHOH OOOPOHbI KOHTHHeHTA 
co3,aTb HW OpraHv3alinio cu un cpeazcts IIBO. C stro werpto 
MNpOBOJAATCA B MocleqHee BPeMA CaMble pa3HoOoOpa3uble Mepo- 
NpHATHA. 

3 aBrycta 1954 r. maHuctTp o6opoHpt CLIUA Buapcon 3a- 
ABH IIpeAcTaBHTeAM meyaTH, 4TO HacTalo BpeMA CO3RaHHA 
IeHTpasIM30BaHHOrTO) §=ynpaBuleHHaA cuctempl [TIBO CIA! 
Bekope mocvle 3Toro O6bluIO OGbABJIEHO, UTO PeLIeHHeM KOMUTETA 
HauaJIbHHKOB IUTa6OB MH cCOBeTa HalHOHaJIbHOH Oe30MacHOcTH 
B CUIJA 6bi10 co3qaHo O6beMMHEHHOe KOMAHJOBAHHEe MPOTHBO- 
BO3AYWHOH OOOPOHbI KOHTHHeHTA *, KOTOPOe MAPEKTHBOH MH- 
HHCTepcTBa OOOPOHbI MpHCTYMHJIO K HCMOJIHeHHIO CBONX O6s- 
3aHHocTeH c 1 ceHTa6pa 1954 roga. Ulra6 xsToro KoMaHjoBa- 
HHA Haxogutca B Komopano Cnpuure °, 

ITO KOMAHJOBaHve OObeHHHIO ObiBLUee KOMAHJOBaHHe 
IIBO BoeHHo-Bo3AyIIHbIX CHI ¢ KOMaHAOBaHHeM IIBO amepn- 
KaHCKOH apMHH (BK1OYUaA Bce OaTapeH yNpaBAAeMbIX CHaps- 
OB HM PpaAHOJIOKaWHOHHbIe WeHTpbl ONOBeLeHHA) WH CO BCeMH 
yactaMu IIBO BoexHo-mMopcKuHx cH CLIUA. 

OTH CHIbI WH CpeACTBa BKOUAIOT B ceOaA: UCTPeONTeJIbHbIe 
aBHaCOeAHHEHHA YHCJIO KOTOPHIX B 1957 Tr. MOKHO MOCTHTHYTb 37, 
YaCTH 3CHHTHOH apTusiepHv, 100 OaTapeH 3ecHHTHBIX ynpaB.ne- 
MbIX Pe@aKTHBHbIX CHapsAyOoB «Halik», MaTpyJbHbIe CaMOVleTbI 
MOPCKOH aBHalHH HW paAvOMOKAaWMOHHbIe CTaHWHH, KOTOPbIxX 


—_ 


»limes*, apryct 1954 r., crp. 6. 

2 ,U. S. Naval Institute Proceedings‘, Ne 11, 1954 r., crp. 1289— 
1290; »xypHaa ,Aviation Week“, 9 aprycta 1954 r. 

3 interavia*, Ne 4, 1955 r., erp. 260. 
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B cucteme IIBO wacuntpiBaetca oKonto 130!. Ha kKomauzyto- 
wero BoHcKaMH TIBO, KoTopbli HenocpedcTBeHHO NOAUHHAeTCA 
OOLCHHCHHOH rpynne HavaJlbHUuKOB LITa6oB 2, BO310%KeHa OT- 
BETCTBEHHOCTh 3a OpraHH3altuw [IBO crpanpt. 

Komanayioulemy IJBO kontunetta mogquWHeHbl CHIbl x 
CpeACTBa, OTHOCHHIMCCA KO BCe€M TPeM BHaM BOOPyKeHHbIX 
CHJI (BOCHHO-MOPCKHX, BOCHHO-BO3[YWHbIX WH CYXOMYTHbIX CHI). 
OTH CHIbl H CpeACTBa BKJMOUAIOT B Ce6a 9CKapHIbu UucTpedu- 
TeJIbHOH ABMALHH, YaCTH 3CHHTHOH apTHsiepwu, GaTapen 3e- 
HUTHDIX YUPABJACMbIX PCAKTHBUbIX CHapAOB, MaTPYyIbHble ca- 
MOJ1eTbE MOPCKOH aBHallMh, Mowpa3sq@eJIeHHA HaILHOHaJIbHOH 
PBapWH, Pe3eCpBHble YaCTH BOeHHO-MOPCKHX H BOCHHO-BO3AYLI- 
HbIX CHI °, 

KomangoBanne IIBO KoHTHHeHTa MpH3BaHO pellaTb cJle- 
JLYIOUHe 3aauH: 

— o6eCHewHTb pa3paOoTKy KOOPAHHHPOBAHHbIX [J1aHOB 
AeEHCTBUA CHJI H CPpeACTB, YYaCTBYIOIWMX B BbINOJIHEHHH OOlIel 
3anauH, cBi3aHHoli c [YBO Konruuenra; 

—- OOecMeuHBaTb B MepHor upesBblualinoro momoxKeHuA acp- 
(PeKTHBHOe OMepaTHBHOe PYKOBOACTBO H ynpaBJIeHHe BCeMH CH- 
JaMH H CpeACTBAMH, MpelHa3HaualolluMucnA WIA Henocpes- 
cTBeHHOH JIBO kKountuHeuta CLA; 

— CO3LaTb CAMHbIH BOCHHDIH HCNOJHHTeIbHbIM OpraH, KO- 
TOPbIH B CTyYae BO3AYWHOrTO HanankeHHaA cMor 6bl OOecneunTb 
TECHOe B3AHMOeHCTBHe TO BompocamM IIBO ¢ opranamu yupaB- 
JeHHA TparkLaHCKOH O6OpoHb TepputTopuH CILLA, mperacraznn- 
TEJIAMH TOCYAAPCTBEHHbIX H OOULECTBCHHbIX OPpraHH3alny; 

~~ KOOPAMHHPOBaTb CBOH JeHCTBHA CO LITAa6OM BOCHHO-BO3- 
AyiuHpix cu IIBO Kanab, pacnomoxennpim B Caut Ty6epre 
(ipopuHinia Kee6ex, s61n3u JIuc Moupeasas) 4. 

CucreMa lpoTHBoBo3sayuiHol o6oponpr CIA sx.mouaer He 
TOJIbKO MepHepHuHble MOCThI BOZ3AYWIHOrO HaG.1IOeHHA HU ONO- 
BeleHHA, HO MHOPOUHCJICHHbIC MOCTbI, PacnoJIOKeHHble BHYTPH 
CTP aHbl. 

Jiaa 60ppopl c GOMOapAMpOBLINKaMH MpOTHBHHKa Hero 
YIPaBIACMbIMH PeaKTHBHbIMH CHAaPpATAaMH MadIbHero MeHCTBHA 
JOJDKUbI HCNOJIb3SOBaTbCA, TO MIICHUIO AMEPHKAHCKOLO BOeHHOFO 
KOM@HJOBaHHA, BCe CpeACTBa, TaK Kak OHA HCTPeCONTeIbHasx 
aBHallHA WH TeM OO.lee 3CHHTHAA Hape3Haw apTH.WIepuA 3TY 3a- 





»Revue militaire dinformation*, Ne 259, 11 oxra6pa 1955 r., crp. 15. 
»Revue de defence nationale*, @espaab 1955 r., crp. 233. 
»flying*, apryct 1955 r. 

»New York Times*, 22 oxra6pa 1954 r., erp. 13. 
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auy pelluvTb HE MO%KeT H3-3a OObUINX CKOPOCTeH HM BBICOT 
NOJ€Ta COBPEMEHHbIX CAMOJIETOB H PeaKTHBHbIX CHAPAOB. 

HecopepiueHHocTh MaTepHaJIbHOH YacTH, HaBHrallMOHHou 
amnapatTypbl H Apyrve KOHCTPyKTHBHble HeMOcTaTKH UcTpedu- 
T@JIbHOH ABHAaUHH, a TaKXe 3aBMCHMOCTb ee elicTBHii OT Bpe- 
M@HH CYTOK H MOrogbl He aloT BO3MOXKHOCTH MOJHOCTbIO pe- 
IUHTb 3anauy OopbO6pl c G6oMOapAHpOBOUHOH aBualluel MpoTuB- 
HWKa, He TOBOPA yxKe O MepexBaTe peaKTHBHbIX YilPaBJIAeMbIX 
CHapANOB. ITO, ecTeCTBeHHO, 3aCcTaBIAeT OOpalllaTb CepbesHoe 
BHHM@Hve Ha MOBBINJeHHe POH Ha3eMHbIX cpencTtB IIBO, 
JaJibHeHiee HX Pa3BHTHe HW yCOBepIueHCTBOBaHHe. Ognako, TaK 
Kak J@HCTBHA 3CHHTHOH apTHIepHu pu OTpaxkeHHu aTak ca- 
MOJICTOB, JICTAULHX Ha OOJbIUHX BbICOTAX H C GO/IbUIOM CKOpO- 
CTbIO, He MOryT ObITb AOCTATOYUHO 3*PeKTHBHLIMH, TO HaH6ou.Tee 
N€PpcneKTHBHbIM H3 Ha3eMHbIX cpexcTB IIBO, no MHeHHIO HHO- 
CTPaHHbIX CM€IHaJIMCTOB, ABJIAIOTCA 3CHHTHbIE ypaBJAemble 
PeaKTHBHble CHaps bl. 

M3 pa3IM4Hbix O6pa3u0B 3CHHTHEIX PeaKTMBHBIX yupaBjse- 
MBIX CHapAROB, PpaspaOaTbIBaeMbIX TIO 3aKa3y apmuu CILLA, 
NOYYH HanOovbliee pacnpocTpanenue cHapsa «Haiitk», nper- 
Ha3HaUalOllHhca WIA OM KHEH O6OPOHbI Pa3/IMYHbIX OODbeKTOB 
B cucteme TIBO kKounTuHenta. STHMM CHapsyaMM BOOpyxKeH 
PAX YacTeH NPOTHBOBO3SZYWHOH OOopoHb. Hu3uimM nospas3ze- 
JIGHHEM ABJIAeTCA OaTapes. 

B wxoctpanHoli meyaTu TakxKe yKa3bIBaeTCA, YTO MpPOTHBO- 
BO3yWHad O6OpoHa OObeKTa HIM palioHa OT BO3YINIHBIX Ha- 
JI€TOB NPOTHBHHKa JOJIKHA B COBPCMCHHBIX YCJIOBHAX OCYILe- 
CTBJIATbCA CJIEAYIOULHM OO6pPa3oM: 

— O6HapyxXeHhe paHOOKalMOHHbIMH CTaHUMAMH JaJb- 
Hero MeHCTBUA (HH KOpaGQJIAMH HM CaMO/eTaMH paqMouoKa- 
WHOHHOrO Wo30pa) aBHallHH MpOTHBHHKa Ha PpacCTOAHUH He- 
CKOJIbKHX COT KHJIOMeETPOB OT OO6beKTa yapa; 

—— ONOBeCWICHHe Pa3/IMYHbIX CH UH CpeAcTB O NOABJeHHH 
NPOTHBHHKQ; 

— B3JleT HCTpeOnTeeH H aTaka HMH O6HapyKeHHbIX caMmo- 
JI@TOB MIpOTHBHHKa; 

—~ 3alyCK 3€HHTHBIX YIP@BJIACMbIX PeAaKTHBHbIX CHAPANOB 
aJIbHero JeHCTBUR; 

— 3allyCK 3CHHTHbIX yIpaBJIHeMbIX PeaKTHBHbIX CHAaPAOB 
OWKHerO NeHCTBHA WIA HeMOCpeACTBEHHOH OOOPOHbI O6beKTA; 

— OFroHb Oatapell 3eHHTHOM Hape3HOH apTHviepun. 

Taka OpraHH3alluA MpOTHBOBOSYLUHOH O6OpoHbI, Mo MuHe- 
HHIO HHOCTPaHHbIX CielHaHCTOB, O6ecneunBaeT MopaxkKenne 
OAMHOUHBIX CaMOJIETOB, MpOpBaBLIAXCA Ha OM KHHE NOACTYNbI 
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K o6opoHsemomy oOpbexty!. B kKauyecTBe HJWNOCTpawHn Ha 
pic. 68 mpHBesqeHa NpHMepHaA CxeMa MIPOTHBOBO3SAYILHOK O60- 
DOHbI Mo6eperkbsA. 

OnHako Bce BO3pacTalOllad CKOPOCTb CaMOJIeTOB HW peak- 
THBHbIX CHAPAAOB CTABHT TpeOoBahne yBeJIHYeHHA PaAnyCca meu- 
CTBHS OFHeBbIX cpezcTB G.1MxKHeH OOOpOHb! OObEeKTA, qTOOBI 
OTOBHHYTb KaK MOMKHO Aalbille B CTOPOHY NPOTHBHHKa fpa- 
HHUUY Hayaa OrHeBoro BO3ZeHCTBUA Ha aTaKyIOUlHe CaMOuleTbl 
MW CHapAAbl MPOTHBHNKAa HW YBeJIHYHTb BpeMA JVIA BO3MeHCTBHA 
Ha Uelb. CalesqcTBHeM 3TOrO ABJIAeTCA HelipepblBHOe YBeJIHNe- 
HHe aJIbHGCTH MOJIeTa 3CHHTHBIX YipaBJIACMbIX PecaKTHBHbIXx 
CHapAqOB HH MOBbIMeHHe TpeOOBaHHH K  TeJeyiipaBJeHHto, 
Uro6bl KOMMeCHCHPOBaTbh HeETOUHOCTH TeweympaB/leHHH 3eCHHT- 
HbIM CHaps1OM Ha OoO/tbIUMX PpaCCTOAHAAX OT KOMAHAHOPO 
NyHKTa, TpcO6yloTca Ooslee CHJIBHbIe 3apxAABI. Kpome Toro, No 
Mepe yneauuenus panuyca delicraua TIBO mpodoKuTeJbuee 
CTaHOBUTCA BPeMA YpaBseHHa CHAapAOM. ITO B CBOIO ONE- 
PeAb HCOJAPONPHSATHO CKA3bIBaeTCA Ha CKOPOCTPeIbHOCTH. 

Yresnyenne JlaJIbHOCTH MovJleTa cHapswa Hu Beca 3apsia, 
OocHalleHHe ero CMOKHOH anmapaTypOH HaBeeHHA BbISbIBACT 
yBeluueHHe PasMepoB H Beca CHAPALA, YCMOMRKHACT CTO KOH- 
CTPYKILWIO WH YLopoxwkaeT H3rOTOBJIeHHe. 

IloMHMO MpeiaraeMOH CHCTeEMbI PaciOMORwKeHHA OaTapen: 
«JIHHUAMH> Ha PpaHHlaX rocytapcTBa HW «KyCTaMM» BOKPpyr 
BAMKHbIX OObCKTOB, MPHFOMHOH WIA TaKHX CTpaH Kak CUIA, 
Kanaia u T. /L, B 3apyOexKHOl mevaTH yKa3bIBaeTcA Weecood- 
pa3HOCTb MPpHMeHCHHA JIA MaJIbIX POCYAaPCTB, Ma.lOyia.1eH- 
HbIX OT TeaTpa BOCHHDIX JeHCTBUH, APyroH CHCTeMbl Pacmo.10- 
*KellHA GOatapeli — «maxMaTuHoli». [Ipn stom cucTeme o6opo- 
HaeTcd He PpaHHlla rocyLapcTBa H OTACIbHble OObEKTHI Ha ero 
TePPHTOPHH, a BCA TeppHTOpHA rocyapcTBa (1.JH HECKOJIbKO 
MaJIbIX rocyapeTB), KaK CAHHbI O6OPOHAeMLIH pation. 

[Ipeqnosaraetes, 4To pn Walon CHctTeme pacnodowenAsn 
6atapell BO3AYHMIbHT MpOTHBHHK ¢ TepBoro #&e MOMeHTa MO- 
ABICHHH Hal TeppHTOpHeH Ppaliola MOMKerT OKASATbCA MOL He- 
NpPCpbIBIbIM BO3/lelicTBHCM lO MeHbIueH Mepe YeTbIpPex OatTa- 
peli, a Mp GOWbWIHX BbICOTAX [CH — HICCTH HIM BOCbMH. 
MIpornBnuk He CMOKeT HCNOTb3OBaTb MIA MadlevTa c1a60 3a- 
LIHULeHHbIe B MPOTHBOBOSAYUIHOM OTHOMeNHH YGaCTKH MecTHO- 
CTH, TaK Kak OOOPOHa BeMeTCH HE OTACJIbHbIX BaMKHbIX OObEK- 
TOB, a BCell TEPPHTOPHH paliona. 

[loxapicHie O6OPpOHb! MpH HCNOb3OBalHH palloHHoH 


' Interavias Ne 3, 1950 4, erp. dlé—JLY. 
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KOC MaleBpHpoBaHne cTanoBntTca H3NHWHHM. Tlospaaetca TeM 
CAMbIM BOBMOMKHOCTh OPFaHH3OBbIBATb MPOTHBOBOS;LYINHYIO O60- 
pony NO NPHUWANY, LO HeKOTOPO! CTeNMCHH aHalorHuHOMy MA- 
AMILHOUNOlL CacTeMe COopa no TpeBore. Ec.in GatapeH 3eHHTHBIX 
YNPABAACMHIX CHAPALOB 3AaHHMalOT MOSHILHH BOMH3H NPOMBILII- 
ACHIHbIX IPCIpHAtMi, TO yxkKe B MHpNoe BpeMsA JIA OOCTYAKH- 
BAHHH 9THX GaTapell MOXKUO MOLOOPaTb MOCTOAHHDIE PacdeThl 
H3 MeCTHDIX JIM, HCNPH3bIBHHIX KaTerOpHil HH OCBOGOA TCHIIbIX 
OT BOHHCKOM MOBHHHOCTH B CBI3H C paOOTOH Ha MpOH3BO/LCTBE. 
Stn sO OyAYT HenocpeACTBeEHHO Yy¥aCTBOBATb B_ 3alllLHTe 
palloHa, B KOTOPOM HaXO,UITCH HX MeCTO padoTbl H OMa, TO 
HeEBO3MOMHO TPH BOCHHONH MOOHKM3alHH. 

Hapsny c 3CHHTHDIMH YIpaB.IACMbIMH PeaKTHBHbIMH CHapa- 
aMH, TO MHCHHIO @MCPHKalicKOroO KOMAHAOBAaIIHA, B CHCTCMe 
HPOTHBOBO3YIIHOH OGOPOHbI AOJKHbI WHPOKO WCNO.Tb30BaTbCA 
HCTPpeCOHTGIbHaA ABMalHA WH 3eHHTHAA Hape3sHaw apTH.TIepHA. 

IIpv Acmosb30BaHHN UCTpeOUTe.IbHOH ABHaUMH BO H30eKa- 
Hie ONACHOCTH NopaxkeHHa HcTpeOuTeeh-MepeXBaTYHKOB 3e- 
HHTHbBIMH YIIPABIACMbIMH PCaKTHBHbIMH CHAPAAaMH, a TAakxKe 
ILIA NCKIOUCHHS BJHAHMA B3AHMHbIX PpaHO- HW PaMHooKa- 
LLHOHHBIX TOMeX, 30Ha AelicTBHA HcTpeOuTebHOl! aBnalwin ITBO 
OJKHA HAXOAHTbCA 3a Mpekelamu pasluyca JlelicTBUA CHApA- 
JOB, T. e. Ha paccTosHHu oKoIO 120 Ka oT OObeKTA |. 

Ec.lH 1pe@ANOOKUTb, UTO aTaKa HCTPeONTCIAMH-TlepexBaT- 
QHKAMH 3aluMaer 1Q MHHYT HW UCIb ABHKETCH CO CKOPOCTbIO 
960 Katluace (16 Kat/attin), TO HM HeOOXOAHMO BCTPeTHTb Web 
(GoMOapANPOBUIRKK NpPOTHBHHKa) Ha paccTOMHNWH He MeHee 
160 Kaw OT 30HbI WelCTBMA 3CHHTHbIX YIPaBJIACMbIX CHAPAOB 
WAH B 280 KM OT OObEKTA. 

HMcxos 3 Toro, YTO AMCPpHKaHCKHM HCTPCOHTGIAM THTMAa 
«Cei6p» HeoOXoAHMO 2 MHNYTbl WIA HObeMa NO Tpepore 
¢ asporpoma, 10 MaHyT AIA Ha6opa BoIcoTp! 13 ThIc. MH 2 Mu- 
HYTbI Wid Ha6opa GoeBoli cKopocTH, T. e. Bcero 14 MHHYT *,— 
MIpHKa3aHhe O B3/eTEe OHH JOJKHbI NOYYNTbh MPH HaXOMKTeHHU 
Ucn OT OObeKTa Ha paccTosnun 480 KM. IIpHHHMas BO BHYMa- 
HHe MOOaBouHOe BpeMA Ha OGHapyxKenue ele, HX ONO3HaBa- 
HHe H TpHHSATHe pelwleHHa (Ha ITO B CpeqHeM HYKHO O—6 MH- 
HYT), ATAKYIOULMe CaMOJeTh! O.DKHbI ObITh OOHAPYXKeHbI He 
MeHee uem 3a 600 Kat OT OXpaHnemoro OObeKTA °. 


1 Airnavtical engeneering revue“, HioJdb 1993 r. 

~Revue militaire d@information’ Ne 259, 10 oxrs6pa 1955 r., erp. 1s, 
wluteravia® Ne 5, 1955 r., erp. 318--319. ,Revue militaire d@infor- 
mation* Ne 259, 10.10.50 r., crp. Lo. »Airnavtical engeneering revue", 
Hionb 1993 Lr, 
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CreayeT OTMeTHTb, YTO MOMAB/IAIOMLee KOmHUeCTRO HcTpe6u- 
TCJICH-MCDCXBaTYHKOB,  BOOPY2KCHHbIX Pa3/IHYHbIMH THNaMHA 
yNPpaBJAeMbIX H HeYMPaBJIAeCMBIX PCAKTHBHDIX CHApsAJLOB, NPHCNoO- 
co6eHO Wit GOeBLIX AeCHCTBHH B CO2%*KHbIX MeTeOpOJIOPH4ecKHX 
YCAOBHAX HM HOUbIO. TlosToMy Becb MepexBaT ocyllecTBAAeTCA 
MO AaAHHBIM Ha3eMHBIX HWW CNeWMAIbHbIX CAMOJIETHBIX HW KOpa- 
OeIbHBIX PasMoMOKaTOpoB. C yBeruyeHHeM cKOpocTH COBpe- 
MCHHbIX CAMOJIETOB KOHY€ BO3MOXKHBIX aTak OomMOapAMpOBLINKa 
ucTpeOuTejzem cyxkaetca. IIpu atakax u3 3amnHell novlycpepbl 
OH NpeAcTaBsaeT COOOM y3kKHH KOHYyc No3saqn SomOapsupos- 
uika. B nacToauee BpeMA UCTpeOHTeAM BOOpyxKaloTCA ypaB- 
JIMEMBIMH PeaKTHBHbBIMHM CHaPAAaMu, YTO MO3BO/IAeT HM IIPoO- 
HW3BOAMTb aTaky Ha IlepeceKatouluxca kKypcax !, 

Ilocr HapeqeHHA BBIBOAUT UucTpeOuTeIb-nepexBaTuHK Ha 
Heb JO MOMeHTa 3aXBaTa ee OOPTOBBIMH paHOJIOKaTOpaMu. 
Oro mpoucxoguT Ha guctanunu 30—40 xm. Tlocne 3axpata 
leJIW OOPTOBLIM PpafHOOKATOPOM BKIOUaAeTCA AaBTONHOT H 
JaJIbHellilee HaBeAeHHe OCYLIECTB.AAeTCA ABTOMATHUeCKH. 

Cuntaerca, Yro MaJiO BbIBeCTH Mapy wu yeTBepKy HCTpe- 
OuTeNeH-MepeXBaTUHKOB Ha web. Tlostomy ray6uua Oa3upo- 
BaHHA HCTpeOUuTe/IbHOH aBMalluH yBesIMYMBaeTCA NyTeM pa3me- 
INC€HHS! AIPOAPOMOB B Pa3JIMYHbIX PaHOHAaX HW PaCMOJOKeHHA Ha 
OAHOM aspodpome He Ooulee OAHOH 2cKanpuibu (12—25 camo- 
meToB). Takoe pacmomowKeHve, 10 MHe@HHIO aMepHKaHcKAX 
BOCHHDBIX CHeUHaMCTOB, OOeCNedMBaeT OMHOBPeMeHHO slyyee 
yipaBJeHHe JeHCTBHAMH aBHalHH H HaBeleHHe CaMO/eTOB Ha 
Ike 2, 

Ha KaxkOM a9poqpoMe OHH aHrap sBaseTcA oco6bhM, 
B KOTOPOM Pa3MelllaeTCH YeTbIPe CaMO/IeTAa C TOTOBHOCTHIO 
K BblleTy OT 2 20 5 MuHyt. Pagom c 9THM anrapom pacnovia- 
raetca 4-8 camovleros B 15-muHyTHOH roTOBHOCTH K BbIIeTY, 
OCTaJIbHbI€ CAMOJI€TbI SCKAAPHIbH HaxogaTca B 1—3-uacoBokt 
rOTOBHOCTH 3, 

TakoBbl B3ris dbl HHOCTPaHHbIX BOCHHBIX cielluasHcToB Ha 
NPOTHBOBO3AYUIHYIO OOOPOHY HaseMHbIX O6beKToB. J[pyrum He 
MCHe€ BaKHbIM BONPOCOM ABIACTCA MPOTHBOBO3LYLIHaA O60- 
poHa Kopa6eH B Mope. 3HaY¥eHHe 9TOrO BOMpoca O6ycOBUIN- 
BaeTCH 3afavaMu, CTOALIMMH Mepea QwloramMu KamuTasmuctTuye- 
CKHX CTpaH. 


Flight", 13 maa 1955 r. 

2 »News Week“, 2 nos6pa 1953 r., eTp. 13—14. 

* ,Interavia*, 1955 r., Ne 4, 10.1.55, cTp. 260; ,News Week“, 1953 r,, 
2.11.53 6, cTp. 13—14. 
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Hanpumep, OcHOBHDIMH 3aqauaMH (baota CLIA, mo Mmue- 
HHIO AMCPHKAHUCB, ABIACTCAH SaULHTa OKe€AaHCKHX H MOPCKHX 
COOGUIEHHH H ZelicTBUA TIPOTHB Oepera: BbICaKa MecaHTOLB, CO- 
jelicTBue apMHH, HaHeceHue yaapoB no GeperoBbIM OObeKTAM 
¥ T. 1. OcHOBHAaS pO/lb B pellleHHN 3THX 3aqay OTBOAHTCA Oe- 
peropoli H aBMaHOcHO!i aBnaunw (bora. B cBa3H C 9THM 
B CIUA 6onbuloe BHHMAHHe yeIM€TCA ABHAHOCHDIM COC/AHHE- 
HHAM — PvlaBibIM CHJIAM aMepHKanckoro dota, 

3a nocueHie rofsbl B AMepHKaHCKOH MesaTH ObiIo onyO.1n- 
KOBaHO MHOroO 3aABJeHHH, B TOM UNCe WH OPUUHATbHBIX Mped- 
cTaBHTelcii KOM@HJOBaHHA BOCHHO-MOpcKoro (p).JoTa O 3Haun- 
TC.IbHOM UOBbILICHHH 60eBOH MOLL (b.10Ta, B YACTHOCTH aBHa- 
HOCHbDIX COCJIHHEHHH, 3a C¥eT BOOPyKeHHA ero YipaB.AHeMbIMH 
PeAaKTHBHbIMH CHAPAAaMM Pa3IHUHbIX KaccoB. B OHOM H3 
3AABJICHHH YKa3biBal0Cb, 4YTO celiuac B aMepHKaHCKOM (.1oTe 
MPOHCXOAAT CaMbIe€ KPYIHble H3MeHeHHA: CJlIoT MepeXOAHT OT 
Hapa K ATOMHOW ZHePrHH, OT Hape3HOH apTHJWepHH — K ympaB- 
JII@MbIM P€AKTHBHbIM CHapsAZaM, oT «<o6bIyHbIX» BB — kK aTom- 
HOMy HM TepMoasepHOMy opyxuio. YnpaBiaemble CHapsA-ibl 
B CKOPOM BPDCMeHH CTAHYT PlaBHbIM OPy2KHEM AMCPHKAHCKHX 
HAABOJHbIX, MOABOMHbIX H BO3LYWIHbIX CH.1T H HalAyT WINpoKoe 
IIPHMeHeHHe B MOPCKHX OMepalluAx. 

AMepHKaHCkHe CielHaHCTbl CUHTAIOT, YTO AIA BeeHHA 
MOPCKHX OnepallHH HYKHbI Mperxkse Bcero ONepaTUBHble COeAH- 
HeHHA, COCTOALULHE H3 ABHAHOCIeB, HMCIOWWMX COBPpeMeHHble pe- 
AKTHBUbI€ CaMO.1eTbl, H KoOpadseli, BOOPyKeHHbIX yapaB-tHe- 
MBIMH PeCaKTHBHbIMA cHapsaamMu. mMeHHo mostomy B CIIA 
6o.1bluIOe BHUMAHHe YUe1seTCA ABHAHOCHDIM COCJLHHEHHAM, a Ha 
pAde Kopadwiell OObIYHOe BOOPyReHNE 3AMCHACTCH PCAKTHBULIM, 
Tak, {IA 3aMlyCKa Pe@aKTHBHBIX CHAPAROB NepeobopyoBanbl tH- 
Keb Kpelicep «Bocron», nosBOAbIe J10/KH «Tannin», «Kap- 
6onepo» u «Kack», JIHHelinbHi KopaOb «Muccvciunu», a Ho- 
Bble CAMOJIETbI, NPCAHASHAYeHHble JIA OaSHpOBaHisA Ha aBlia- 
HocelL «Poppecto.I»>, 6yAVT BOOPyKeHbl YIPAB.AeCMBIMH PCaK- 
THBHbIMH CHAps/laMH JIA MOpaxKeHHA CaMO1eTOB MpOTHB- 
Huka |. 

Hekoropbie BHAHble MpeacTaBHTeiM HHOCTPalIHbIX BOCHHO- 
MOPCKHX KPYPOB YTBEPKLaloT, YTO HCHOJb30BaHHe ABHAHOCHOH 
ABHALHH B 6OeBbIX jelCTBHAX MpoTHB GOepera MO3BOJIMT CpaB- 
HUT@JIbHO MaJIOUNCJICHHbBIMH CH1aMH HaHOCHTb MOULHbIe yapbl 
NO BOCHHO-IIPOMbULJICHHbIM OObeKTaM Ha TIPHMOPCKOH TeppH- 


! Buue-aqmupaa Bapxo. ,®soT B aTomubli Bek‘, apy, 1900 r., 
eTp. 171. 
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TOPHH MPOTHBHHKa, CKOBbIBaTb efO KPYMHble AaABMAaALMOHHbIEe 
rpymnuposku. B To *®e BpeMA ABHAHOCHbIe COeAMHEHNA O1aro- 
Rapa CBOeH NOABHKHOCTUH 6yAyT MeHee yYA3BUMbI WIA yapoB 
MPOTHBHHKAa. 

Ecam paguyc delcTBud masy6Hblx 6oM6apAupOBULNKOB IIpH- 
HATb PaBHbIM 1500 MHSM, a CPeAHIOIO 9CKAAPeHHYy!O CKOPOCTh 
€@BHAHOCHbIX COeRHHeHHH — 25 y3amM (Y4TO MO3BOJITAT HM TO- 
KPbITb 3a CYTKH paccTtonHue 0 600 Muuib), To cHwlaM, O60po- 
HAIOULUM moOepexbe, MpHAeTcA BecTH GOoeBble AevcTBHA Mpo- 
THB TaKOrO coeqMHeHHA Ha C*poute B 3600 Mua !. Sto o6cToA- 
TeJIbCTBO, TO MH@HHIO aMepUuKaHlleB, 3aTPYTHHT MpOTHBHYKY 
OpraHh3allHio OOHapyKeHNA U HaHeCeHHA COCpe/LOTOYeHHbIX 
Y2apOB NO A@BHAHOCHbIM CO@AMHEHHAM. 

OcHOBHOH yrpo30l A.18 aBMaHOCHbIX COeAMHEHHH CUNTAIOTCA 
ABHaUHA H OeciHJIOTHbIe CpeCTBa BO3AYINHOrTO HanaseHna, 
O60eBble BO3MOXKHOCTH H MOMLb KOTOPbIX ObICTPO HM HeNpepbIBHO 
Bo3pactaror. Vicxoas u3 9Toro Bo tbuote CLUIA 6oapuioe Bun- 
MaHHe yileJIAeTCA BOTIPOCY MPOTHBOBO3AYWIHOH OOOpoHbI Kopab- 
Jel B MOpe. 

K KOHUY BTOPOH MHPOBOH BOHHbI MPOTHBOBO3AyUIHAaA O60- 
poHa KOopa6vleH B MOpe BKJIOUaJTa: 

1. OOHapyxKeHwe CaMO/JeTOB MPOTHBHHKa H ompemeenne 
QJIEMCHTOB HX JBHKCHHA C IIOMOILbIO PpaAMOJIOKallHOHHbIX WH 
ONTHYeCKHX MPHOopos. 

2. Ataky O6Hapy>KeHHbIX CaMOJleTOB uCTpe6uTerAMuH-nepe- 
XBATUHKaMH, Oa3HpyIOULMMHCA Ha aBHaHOCIbl un GeperoBble 
aIPOAPOMbI!. 

3. Orpaxenne aTak BpaxkecKHX CaMOJIeTOB OrHeM Hape3Holt 
apTHWlepHH Kopadviel. 

B cOBpeMeHHBIX YCJIOBHAX B CBA3H C pa3BHTHeM yapHoli 
peaKTHBHOH aBHalui HW MOABJICHHEM YIPaBJIAeMbIX P€aKTHBHbIX 
CHAPAOB 3HAHTeIbHO OCOKHHIOCh O6ecneyeHHe adextus- 
HOH MPOTHBOBO3AYINHOH OOOPOHbI Kopa6bvieH. Camoviet, mMJ0- 
THPYCMbIH JI€ETUHKOM, CTAHOBHTCA BCe MeHee MPHrOAHbIM cper- 
CTBOM NIPOTHBOBO3/LYIIHOH OOOPOHbI KOpabwIeH B MOpe WIA 3a- 
WIHTbI HX OT yAapos c Bo3Ayxa *. Ja oTPaxKeHHA HOBbIX 6OeBbIX 
CpeAcTB HyXKHbI H HOBbIe cpekcTBa OOOpoHbI. Samaua o6oOpoHbl 
ABHAHOCHDIX COCAHHECHHH B OTKPbITOM MoOpe OGyyeT pellena, 
€cIM YHapHble aBHAaHOCUb! OYAYT MEHCTBOBATb COBMeCTHO C CH- 
JaMH MpPOTHBOBO3AYWHON OOOPOHbI, COCTOAMIMMH H3 aBHaHoc- 
WeB, HECYULMX ucTpeOuTeaH, H KOpa6wlelH, BOOPyKeHHbIX 3eHHT- 


| .U. S. News and World Report*, 17 aexa6pn 1954 r. 
# ,la Revue Maritime’ Ne 92, 1953 r, 


137 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


HbIMH YIIPaB.TAe€MbIMH PeaKTHBHBIMH cHapsamu!, Cuntaetca, 
UTO 3PDEKTHBHOCTh YAapOB MpoOTHBHHKAa Cc BO3YXa MOKeT 
ObITb 3HAUHTebHO CHMKeHA 3a CHeT NPHMeHCHHA pPaccpeOTO- 
UCHHDIX S6OeBbIX MOPARKOB ABHAHOCHBIX coeuHeHHH. Ho ocHoB- 
HbIM CDeICTBOM oO6ccneyeHHH OOeBbIX JeHCTBHH aBHaHOClleB 
(OcobcuO =BOTH3H = 6eperoBbIX ABHAILHOHHbIX 6a3 NpOTHB- 
HHKA) MpH3ialoTcd 38CHHTIIbIe YMIpaBAACMbIC PCaKTHBHble CHa- 
PsSULbI. 

JIcticrBureibHO, B HacToaulee Bpema sbdekTuHBHylo Gopboy 
C PCAKTHBUbIMH CaMOwleTaMH HM OeCIIMJIOTHBIMH CpeACTBAMH BO3- 
WYIHOTO HananeHuA, OGaqaloul4MH 3BYKOBOH HM CBePX3BYKO- 
BOH CKOPOCTbIO MOJleTa, H@Ib3a BeECTH C MOMOIIbIO 3CHHTHOH 
Hape3sHoll apTHJlepHH Cc ee MaJIOH aJIbHOCTbIO JICHCTBUA H 
HH3KOH BCPOATHOCTbIO MOPAKCHHA BOSAYUINDIX ech. 

CoppeMcCHHble CaMOweTbI H yOpPaBJIAeMble PeaKTHBHble CHa- 
pAb] MOryT NOMHUMATHCA Ila BbICOTY, HesJJOCTYMHY!IO JL1A CHa- 
PAOB Hape3sHOH apTHWIepHH, 4YTO RO HeKOTOPOH cTeneHH ra- 
paHtupyeT Oe30macHOCcTb HX OT orHA apTHepun. JlaxKe mps- 
Moe monaganue CHapsysa Maloro WH cpesHero KalHOpa jaleKo 
He BO BCeX CJIyYuaHX MPHUMHHT 3Ha4HTeIbHblIe MOBPexKTeHNA 
KDYNHOMY cCaMoviery. CuntaeTcsa, ITO COBPeMCHHBIH CaMOJIeT 
MOKeT ObITb COHT CHAPAJOM 3eCHHTHOH Hape3HOH apTiiepyn 
Jb B pe3y.IbTaTe IpAMoro TonasanHA B ero HaHOoulee 2KH3- 
HCHHO BaxkKHble y31bl. OLHAKO Takoe MoMaqaHHe Ma1OBeEPOATHO, 
flake CCH OFOHb BesleTCH CaMbIMH HOBCHUWHMH 3CHHTHbIMH 
OPYAHAMH C HCNOAb30BaHHeM coBpemMeHHbIX TLYC *. 

IPDeKTHBHOCTH OFHA B3CHHTHOH Hape3HOH apTH-LIepHH TIpH 
cTpetbOe MO COBPeEMeHHbIM BO3AYWHbIM WeJIHM, IO MHCHHIO 3a- 
PYO@EKHHIX CHeEUMAAHCTOB, HCBOSMOMKHO MOBbICHTb, TAK K&K OHA 
HMeeT CJI@AYIOUNMe HeOCTaTKH: 

|. HauatbHaa CKOpocTb MoOvlIeTa CHapsAda 3CHHTHOH Hape3- 
HOH apTHWIepHu, KOTOPad YYHTbIBAeTCH B KayecTBe OAHOTO H3 
OCHOBHbIX NapaMeTpOB Mp MOAOTOBKe JaHHbIX jJWIA CTPe.1bOol, 
MPHHHMaeTCA 3a COBEPUWIeHHO ONpeeeCHHY!O BCIMUHHY, XOTA 
B WelHCTBUTCJIbHOCTH OHA H3MeHAeTCA B OOJbLUIHX Mpemetax. 
YaetHueHHe OObeMa KAMOPbI H3-3a H3HOCa HIM CJIMUIKOM CHJIb- 
Horo TeperpeBa BuleveT 3a COOOM YMeHbINeHHe CKOPOCTH NoJlera 
CHapaa, a CeOBATeJIbHO, BEPOATHOCTH Nonamauny. 

TIpu aToM yxyAuleHHe OaJIMCTHUeCKAX WaHHbIX WOO0rO H3 
OPyAHli 3eHNTHOH GaTapen cHHxKaeT 9PMeKTHBHOCTb OHA Bcelt 
OaTapeH. 


1 JInteravia* Ne 7, 1954 r. 
2 la Revue Maritime’ Ne 92, 1953 r. 
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2. Uem 6ombule ckopoctp BO3SAYUHOU UWeIH, TeM MeHbILle 
BbICTPeJIOB MOMKEeT ObITh CeIaHO MO Hel, MOKa OHA HaXOMUTCA 
B 30He AeCHCTBUTeIbuoOro ori. A 4vemM MeHbliie OyjeT KovIMUe- 
CTBO BbICTPeJIOB, TEM MCHbIUe BEPOATHOCTh MOpaKeHHA We. 

ITa TPYANOCTh MOKeT ObITb MpeomomeHa TOJbKO NyTeM 
YBeJIHYeHHA KOJIMYeCTBA OPYAMH, OMHOBPeCMeHHO BeERYLWIUX OFOHb 
NO BO3AYIUNHOH We, OLHAKO HelpepbIBHO YBeJIMUMBaTb CTeMeHb 
MaCCHPOBaHWH 3CHHTHOH apTHWiepHu BOKpyr o6opoHsAemoro 
OObeKTA HEBO3MOKHO. 

3. Horook 3eHHTHOH Hape3Hoit apruasepun HaxoguTca 
B IPAMOH 3aBHCHMOCTH OT KaJlMO6pa 3eHHTHBIX opygauli. C yBe- 
JHYCHHCM KaJIHOpa CKOpOCTpebHOCTb opygsHii, a cieqoBa- 
T@JIbBHO, H BEPOATHOCTh NOpaxKeHHA UWeH 3a cCTpeabOy, T. e. 
SPPEKTHBHOCTh OHA MOHWKAIOTCA. 

4. CoppeMeHHble caMOJIeTbI HW yipaBJsemble peakTuBHBle 
CHApA bl, leTAUIMe Ha BbICOoTe 12—15 Thic. m, MpakTH4eCKH He- 
AMOCAPACMBE AVIA OHA KopaOeJIbHOH 3eHHTHOM apTuepHu Ka- 
AHOpoM MeHee 105 mm. CKopoctpeabHocTh Ke OpytHi 60.1b- 
IUMX KaJIMOPOB CJIMIIKOM MaJla M He OGecne4unBaeT Tpeb6yemolt 
sdiekTHBHocTH ora. Kpome toro, ycraHaBAHBaTh KPyNHOKa- 
AHOepHble 3eHHTHbIC OPYANA MOMKHO Ha KOpaGsIAX MaleKO He 
BCX KaccOB, TEM Oovlee B TpeGyeMOM KOHUeCTBE. 

Oo. Jvis QOCTHKeHUA CHAPANOM 3eHUTHO! HapesHoH apTuut- 
JepHH BbICOTH! 12—15 Thic. m Tpe6yeTca 3HauHTe/IbHOe BDeMSL. 
Ho 6o1buloc BpeMA NowleTa CHapsya pe3sKO CHuxKaeT Bepost- 
HOCTb MOMaaHHA erO B BO3ZYUIHY!IO Leib, HECMOTPA Ha BbICO- 
KY!lO TOYHOCTbh COBPeCMEHHbIX TpHOOPOB yNpaBJIeHHA 3eCHUTHBIM 
OrHeM. ITO OOYCJIOBJIHBae€T BOSMOMKHOCTh OCYLLECTBAeHHA CaMo- 
€TOM MPOTHBO3CHHTHOrO MaHeBpa 3a BpeMA MOwJeTa apTusie- 
PHHCKOrO CHapaga. 

6. Pa6ounli moron0K coBpeMeHHbIX caMoueTOR MOUTH paBeH 
NOTOMKY 3€HHTHOrO OHA OpyAMH CaMBIX KPYHHbIX KaJHOpoB 
3CHHTHOH HapesHoll aptTuiepnu. A ato MDHBOLUT K TOMY, 4TO 
CaMO/eT HAXOMHTCH B 30HE AeHCTBHTebHOTO orHA 6OaTapen 
OU€Hb KOPOTKHH MpOMexKYTOK BpeMeHH, H OHA ycneBaeT cie- 
JiaTb JIHIb H@3HAYMTeJIbHOe KOMHYeCCTBO 3aJIIIOB. 

B WHOCTpaHHOH BOeHHOH MeyaTH MpMBOAATCA BBbICKAasbIBa- 
HHA OTHOCHTeJIbHO OOeBBIX BO3MOXKHOCTeH COBpeMeHHO! Kopa- 
OeIbHOH 3eHHTHOH HapesHO apTudiepun. Yka3biBaetes, Ha- 
MpHMep, 4YTO B Xofe yyYeHui IIBO, Hecmorpa Ha ocuawtenne 
Hape3HOH apTHJWIepHH BeCbMa COBePLIeHHbIMH npH6opamu 
YUpaBseHHA OFHEM HW CHapsXKeHHe CHAPANOB pasnovloKalHoH- 
HBIMH B3PbIBATeJIAMH, VJIHIUb H€3HAYMTeJIbHbI MpOleHT peak- 
THBHBIX CAMOJICTOB, JIeTeBLUHX Ha BbICOTe 12—15 ric. m, noN- 
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Beprea 2pcbeKTHRHOMY «BO3feHCTBHIO» aPTHJIepHH !| Boap- 
INHHCTBO 2%Ke YYACTBOBABINAX B HaMaslCHHH Ha OOLEKT CaMo.1e- 
TOB AOCTHPIO HAMeUCHIIbIX Heel H «HaHec.1o> NO HHM 60M60- 
Bble ylapbl. SCHHTHAaA APTH.WIepHA, KOTOPaA MevicTBOBAaIa Ipo- 
THB CaMO.1eTOB, HM@1a Kan6p* ne McHee 9O AM. 

SeHNTHbIe yIpaBAAeMble PpeaKTHBHble CHAapsIbl C80O00HbI 
OT OCHOBHbIX H3 YKA3aHHbIX HeAOCTaTKOB HM NO3ITOMY HX 3Ha- 
YeHHe KAK CPeACTBa WOPaxeHHA BO3LYWINbIX Wesled B HacToA- 
lee BPEMA Pe3kKO BOspacTaeT. 

CoppeMeHHble 3CHHTHbIG YVIMIPaBJIACMBbIe PeaKTUBHble CHa- 
PAIbl HMCIOT 3HAUNTCIbHO OOJIbITyIO 10 CpaBHeHHIO C 3CHATHOH 
Hape3Holl apTH.tepHeli HAKOHHYIO MaIbHOCTb eHCTBHA, B He- 
CKOJIbKO pa3 EpeBOCXOAAT ee MO BePOATHOCTH NONaaHun U 
CMe Pa3spyHINTeAbHOrO WeHCTBHA, a MocAraeMOCTb HX NO BbI- 
coTe mpeBbiuaeT padouni MNMOTOOK COBpeMeHHbIxX CaMO- 
JICTOB. 

Camower, monantuil B 30HY MelicTBAA OaTapeH 3e€HHTHDIX 
PCaKTHBHBIX CHADALOB, MPOQOMKUTeTbHOe BPeMA MOKET MOs- 
Bepratbesd O6cTpely. ITO Mo3sBo.1MeT ycnewIHO peillaTh 3amkayy 
NpOTHBOBOSAYMHO! OOOPOHbI OObCKTA He3HAYHTCJIbHLIM KOJTH- 
YECTBOM TIYCKOBbIX ycTaHOBOK. CaeqoBaTe/bHo, HeT HeOOXO.1H- 
MOCTH UPe3MepHo YBCAMUMBaTh raOapnThl KopaGsel MpPOTHBO- 
BO3AYWIHOH OOOPOHbI COCAHHeHHA. 

Hapamy c NOMOKUTCIbHBIMH KavecTBaMH 3CHHTHDIX ympaB- 
JIACMbIX PCAKTHBHBIX CHAPAJOB B HHOCTPaHHOH mewaTH OTMe- 
yYalOTCA H HX OTPHUAaTebHbIe CBOlICTBa. OCHOBHbIM HelocTaT- 
KOM CUMTaeTCH HEBO3MOXKHOCTb OJTHOBPEMeHHO — BBITIYCKaTb 
6o.1bIUOe UHCNO HX 3-38 OFPAHHYeHHbIX BO3MOXKHOCTeH HaBe- 
NeHuA OAHOM cTanuneil HeCKOJIbKHX cHapawoB Ha ueln, Tfo- 
9TOMY TPH MaCCHPOBaHHOM HaJleTe aBHallNW MPOTHRNHKA FHC 
1eleH MOXKeT MpPeBbICUTb UHCJIO OAHOBPeMeHHO BbIITYCKaCMbIxX 
3CHHTHBIX YIIPABJIA@MBIX PeaKTHBHbIX CHapATOB, HM TOra ca- 
MosIeTbL CMOryT MpopBaTbes K OODeKTy yAapa *. Kpome toro u 
CaMa BCPOATHOCTh NoparwKeHHA WeJIM OHHM CHaPAAOM OTAMYHA 
OT @HHHUbI, XOTH H BbICOKa. 

B uvoctpaHHoll mevaTH yKa3biBaeTca, UTO 9PPeKTHBHOCTb 
MPOTHBOBO3AYINHOH OOOPOHbI OObEKTOB MOBbICHTCA, CCJIH CKO- 
pocTpesIbHad ABTOMATHYeCKaH 3eCHHTHAA AaPTHJIJepHA KamHOpOM 
90—40 mM, OcHaUleHHaA COBPeMeHHbIMH WpHOopaMn yiipaBuie- 
HHA HW PAaAHOJOKAMWOHHBIMH MpHleaMu, OyAeT HCMOMb3IOBAaTbCA 


»Flight*, maw 1950 r. 
~Anti-aircraft journal‘, cents6pbp 1904 r. 
Anti-aircraft journal‘, peppaub 1954 r. 
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COBMECTHO C 3€HHTHBIMH YIPaBJIAeMbIMH PCaKTHBHBIMM CHaps- 
Qamu. B pes3yJibTtaTe Takoro HcIO/Ib30BaHHA Ha MYTH BO3AYUI- 
HbIX lleJIGH, aTAKYIOULHX KOpaGel, MOxKeT ObITh MocTaBJeH 
SPPeKTHBHbIN 3arpagquTeIbHbIi orouD !, 

Hecmotpa Ha ykKa3aHHble HeMOCTaTKH, 3CHHTHbIe yipaB.iae- 
Mble peaKTHBHble CHAaPAbl MpPH3HalOTCH AMePHKAHCKUMN ClIie- 
LWaJIHCTaMH HaHOouee acibeKkTHBHbIM, H MOXKHO CKa3aTb C/IHH- 
CTBCHHBIM, CP€ACTBOM MPOTHBOBO3ZYWIHOH OG6OpOHbI Kopabulei 
B mMope'. B cBs3H C 3THM B BOCHHO-MopcKom qbaote CLA Be- 
AYTCA OOJbiHe HCCIeOBaTeIbcKMe pa6oTbl, pa Kopa6.eli 
BOOPyYMaeTCH 3CHATHbIMH YIIPaBJIACMbIMH PeaKTMBHbIMU CHapA- 
AaMH, CO3RatOTCA KOPaGH MPOTHBOBO3SAYUHOH OOOPOHbI, OcHa- 
I€HHble HOBbIM BHAOM OpyKuHa. 

Ye BO BPeMA MocMeHeH BOHHbI BO MHOTHX cTpaHax pa3- 
paOaTbiBaHcb CieluabHble 3CHHTHbI€ pakeTbl. CHauada 3T0 
ObIIM PeaKTHBHble CHapAAbI 6e3 aBTOMATHYeCKOrO yupaBsJeHHA, 
KOTOPble JJOJDKHbI ObIVIH JIHUb OHECTH BO3MO%KHO ObicTpee H 
OWKe K LWeH OoubUINe 3apAJbl H C MOMOLIbIO pasHouloKa- 
IKHOHHBIX B3PbIBaTeJleH B3OPBaTb HX B HeMocpeACcTBeHHOM 6.In- 
30CTH OT Hee. 

B Hactosilee Bpema B CIA co3maHo HecKOIbKO THMOB 3e- 
HATHBIX YIIpaBJIAeMbIX PCAKTHBHbIX cHapsAOB. Ilo coo6uleHHam 
mpeccbl, HaHOo.lee yRa4HbIMH H3 HAX ABAAIOTCA CHAPAAbI THTIA 
«Tepbep» u «Tavioc» 2. 

OTUMH 3CHHTHBIMH YIIpaBJAeMbIMH PeaKTHBHbIMH CHapsa- 
JlaMH BOCHHO-MOpCKoe MHHuCcTepcTBO CUIJA HemasByHo c 9xKcre- 
PHMCHT@JIbBHOK IeJIbIO BOOPyKHIO ObIBIIH 9CKaPeHHbI MH- 
HoHOocell «I’aatT» (Tuna «lupuur») °, Tlomaratwt, uto tTakot 
KopaOJlb OyweT MpeAWIeCTBeHHHKOM KOpa6el COBepuIeHHO HO- 
BOrO KJlaCCa, JIMUJeCHHbIX NasTyOHOH Hape3HOH apTHswiepHu x 
BOOPyKCHHbIX 3€HHTHBIMH YPaBJIAeCMbIMH PaKeTHbIMH CHaps- 
aM, OO1aqawlwluMH OO/IbIUOM CKOPOCTbIO H aJIbHOCTbIO M0- 
seta. HasHauenve uX — MpOTHBOBO3AZyWHaa OG6opoHa onepa- 
THBHbIX COCAHHEHHH ObICTPOXOHbIX ABHAHOCIIEB. 

Takum 06pa30M, MOABJIeHHe 3CHUTHBIX yIPaBJIAeMbIX Peak- 
THBHbIX CHapsaOB K/lacca «3eMJId — BO3yx» THNMa «Tepbep» 
u «T310c> H BOOpy2KeHHe HMM KpelicepoB, 9CKAPeHHbIX MHHO- 
HOCUeCB HW CNe€MHaIbHbIX KOpa6vleH MO3BOIAeT HCMOJIb30BaTb 
NOCAeAHHe jJWIA MPOTHBOBO3AYWIHOK O6OpOHbl CoeAHHeHHA Ha 
nepexowe MopeM. 


1 ,Militarpolitisches Forum* Ne 2, 1954 r. 
2 Flying“, Hos6pp 1955 r. 
° ,Our Navy“, 1 oxta6pa 1955 r. 
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Uro Kacaetca ucTpe6uTeIbHOM aBnatuu, Sasupytolilelica 
Ha ABHAHOCLbI, TO CHHTAeTCA, ITO Ce ACHCTBHA NO NPOTHBOBO3- 
AYWIHOM O6OpoHe coe HHeHMA KOpaOJeH B MOpe orpalinin- 
BAIOTCH, BO-II@PBbIX, H3-3a COCTOAHHA MOrofbl, a, BO-BTOPBHIX, 
H3-3€ Ma.IOll MA€HEBDCHHOCTH COBPeMeHHbIX PedakKTHBHbIX HCTPe- 
6uteteli-MepexBaTUnKoB. CuieoBaTesibHO, aBUAHOCHAd HcTpeOu- 
TebHaA ABHALMA MYsICMeTHO-MYIUeCUHbIM BOOPYXCHHEM He B CO- 
CTOAHHH HaJ@oKHO TIPHKPbIBaTb C BO3AyXa Kopa6win B MoOpe. 

B ueJISX MOBBILICHHA POH AaBHAWHH B CHCTeEMe NPOTHBOBO3- 
MYWHOH O6OpOHb! COeqUHeEHHA B MOpe CAMO.TETbI-HCTpeOHTeH 
BOOPYKAlOTCA YIPABIACMbIMH PCAKTHBHBIMH CilapAAAaMH KTacca 
«BO3,LYX — BO3AYX». 

Hecmorps Ha pa3BHTHe HOBBIX cpeACTB 6opbO6bl C aBHalliei 
HW OCCIHAOTHBDIMH CPeACTBAMH HalaweHHA MPOTHBHUKA, BONPOCHI 
3allHTbI TaKHX KPYNHbIX HAMBOAHBIX Kopad el, KaK aBnalfocell 
«PoppectTo.I», MO-MpexHeMYy HE CXOAAT CO CTPaHHIL aMepHKaH- 
CKO BOCHHOH meyaTH. Bce uallle BbICKa3bIBAlOTCA OMaCCHHA OT- 
HOCHT@/IbHO BO3MOMHOCTH HasexKHOli 3aulHTbl Kopab.ten OT 
yiapop c Bo3fayxa. [Ipn stom cuHtaetca, YTO paspellleiHe 
NpoGOAeMbL MPOTHBOBO3AYWWHOH OOOPOHbE KPYNHbIX HaABOAHBIX 
KopaGwlell B YCIOBHSIX CYLIECTBOBAHHs MOILHBIX CpecTB Halla- 
ACHHA — PpeaKTHBHOTO HW aTOMHOTO OpyKHA — 3aTPYAHEHO 
M3-34 M@QJICHHOrO pasBUTHA IPPeKTHBIUbIX CpeACTB 3aLLHTHI. 

He6c3blHTepecHb!l B 3TOH CBA3H BbICKa3bIBAHHA HeKOTOPbIXx 
BOC@HHO-MOPCKHX TeOPeETHKOB O XapakTepe BOSMOAHOLO NPHMe- 
HeHHA HOBbIX BHJOB OPyxxXHA B OoeBbIX AeHCTBHAX Ha MOpe. 
Ormeyaetca, B YacrHOCTH, UTO yxKe K KOHUY BTOPOl MUpPOBOH 
BOiHbI, TO Mepe MOBbIILeHHA MpOTHBOBO3AYLIHOM OOOPOHbI KO- 
pa6.1ell (3a cueT yCTaHOBKH Ha HHX 3e€HHTHOrO peaKTHBHOTO H 
APTHJWIEPHUCKOTO ABTOMATHYECKOTO BOOPYKeHHA, PaAHO/1OKA- 
UHOHHBIX CTaHUMii Hw OpicTposelicTByIOWWMX MpHoopow yipaBuie- 
HUA 3CHHTHBIM OrHeM) cpefcTBa BO3/yWHOrO HauaAeCHHA Hi 
TAKTHKA HX MpHMeHeHNA MpeTepneIH Cepbe3Hble H3MeHeHHA. 
Ha cmeny OomO6omeTaHHio C MMKHPOBaHHA C MpHMeHeHHeM 
OObINHBIX 6OM6 TIpHuO BbICOoTHOe GOOMOOMCTaliMe C HCMOTb30- 
BAHHEM YMPaBAACMBIX [J1aHHPYfOIWHX OOMO HW PeaKTHBHBIX CHa- 
panos. JlambuHeliee pasBHTHe CH H CpeAcTB MpOTHBOBOSAYII- 
Holi O6OPOHbI Kopa6vleli B MOpe TIpHBeeT, MO MHEHHIO HHO- 
CTPAHHbIX CM€IMaJIMCTOB, K OTKa3y OT NPHMeHeHHA OObIUHbIX 
60MO6 Kak MaJo3xpdeKTHBHOTO cpeAcTBa HallaleHHA Ha KPpyTi- 
Hble KopaOvJ1H. 

B coppeMeHHbIX yCJIOBHAX yapbl MO KopaOJlAM, BepoATHee 
Bcero, OYMYT HaHOCHTbCA YMpaBJIHeMbIMH PeaKTHBHBIMH CHapA- 
JAMH, 3alyYCKae€MbIMH C CaMOJIeTOB, HaABOHBIX KopaOleH, MOd- 
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BOJHBIX J107,0K HM OCOOeHHO c OeperoBbIX CTAPTOBLIX ycTaHOBOK, 
HAXOJAMMXCH Ha OOJIbINMX PaCCTOAHMAX OT OGbeKTAa yiapa. 
CyunraeTca, UTO HaBeJeHHe YIPaBJIAeMbIX PeaKTHBHbIX CcHa- 
DANOB, BbIMyCKae€MbIX CAMOJI€ETAMHM, Ha KOpaGIN G6yeT ocylle- 
CTBJIATbCA MeCTOAOM JHCTAHUHOHHOrO ypaBJIeHHA Cc CcaMoOvleTa 
nO MaHHbIM 3PUTeIbHOrO, PaHO/JOKAILMOHHOLO HAM TeIeEBH3HOH- 
HOrO HaOwrOAeHHA 3a Uevlbio. Ha nogxofax K eM CHapsAd, 
OY€BHAHO, OyfeT HABOJHTbCA MpHOopaMu caMOHaBeeHHA, pea- 
THpyiOulHMH Ha TO HJM HHOe (pusHyecKOe Nowe Welu. CKo- 
: pocTH NoJleTa CHApAOB, KaK TpaBHJi0, CBEPX3BYKOBbIe, 3HauH- 
TeEJIbHO 3ATPYAHAT OoppOy c HHMH CpeCTBaMH 3eCHHTHOH Hapes- 
HOH apTHJJIepHH H CHJIaMH UCTpeO6uTeIbHOHK aBnaluu. [lostTomy 
: YHHYTOKeHHE CaMOJIeTA-HCCHTeJIA JO BbIMyCKa HMM cCHapAya 
B. Web OyfeT JIYUIUHM MeTOJOM 3alHTbHI KOpa6wleH OT aTaKk 
YVIpaBIAeMbIMH PeCaKTHBHbIMH CHapAaMH. 
OHHM U3 MeTOJOB HaBeJeHHA YIIPaBJIA€MbIX PeAKTHBHbIX 
CHapAOB, BbIMYCKaeMbIX Cc Kopa6vleH HM OeperoBbIX CTAPTOBbIX 
YCTAHOBOK, IpH cTpedb6e Ha paccTOAHHe, He MpeBbllllarolsee 
aJIbHOCTh PaAHOVOKAILHOHHOH BHLMMOCTH, ABJIHeTCA «BeeHHe 
MO paMHoloKaluoHHoMmy syuy». IIpu crpeib6e Ha paccTOAHUA 
cpplue 100 Ku (54 Mab) MOKeT ObITb NIPHMeHEHO yipaBuie- 
HHe€ Ppe€aKTHBHbIMH CHapsAAaMuW TporpaMMHbIM MeTOJOM Cc No- 
MOLLbIO § CIeCUHa/IbHbIX TpHO6opoB, ycTaHaBJIMBaeMBIX B HMX. 
YupaBleHHe CHAPANOM H@ KOHCYHOM YUaCTKe TPaeKTOPHN CUH- 
TaeCTCA B HaCTOAWee BPEMA TPYAHOOCYLLECTBHMBIM 13-34 OFpOM- 
HOH CKOPOCTH ero MovleTa, NOITOMY TOUHOCTh MomagqaHHA CHa- 
PALOB B KOpa6In OyeT HOBOMbHO HH3KOH. T]OBbICHTb BeposT- 
HOCTbh NOMaaHHA B Leb, OCOK6CHHO OOJIbIUHX pasMepoB, Mmped- 
NoaraeTcaA WyTeM MpHMeHeHHA CaMOHaBeeHHA CHapAOB Ha 
IlCJlb H€ KOH€YHOM YUAaCTKe TPaeKTOPHH. 
AtakW yipaBJIseMbIX Pp@aKTHBHbIX CHapAAOB, BbIMYIeHHbIX 
Ha OObINOM PaCCTOAHHH OT IWevIH, TO MHeHHIO MHOCTPaHHbIx 
CnelWaJIHCTOB, MOXKHO OTPasHTb: 
— YHHUTOKeHHeEM HOCHTeeH CHapAAOB 2O BbIllycKa UMU 
CHAPAOB; 
— YHHUTOKeHHeEM CHApAAOB B BO3AYXe BO BPeMA HX NO- 
Neva; 
— cO3MaHveM MOMeX AIA OTKJIOHEHHA TpaeKTOPHN MoeTa 
CHapAOB OT Wen. | 
Ileppyio 3amauy pekKoMeHslyeTcH pellaTb MyTeM HaHeceHHA 
YIP@KAAIOULHX YAapoOB MO HOCHTeJIAM C MOMOLIbIO yipaBuse- 
MBIX P@€@KTHBHBIX CHApsJLOB. 
BpInmylleHHble HOCHTeJINMH peaKTHBHble CHapAbl, KOTOpPble 
OOaqaiwoT QO3BYKOBOH HIM 3BYKOBOH CKOPOCTbIO ovleTa, npes- 
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nhosaraetca YHHUITOKATh C MOMOMLbIO 3CHHTHBIX YM,aBIHeMBIX 
PCAKTHBHBIX CHAPAAOB (TIPHMCHACMBIX TaKKe H MIA YHHYTOKE- 
HHA CaMOMeTOB — HOCHTEIeEH YIpaBJIHeMbIX Pe€AKTHBHbIX CHAPA- 
HOB). TOUHOCTbh NOolMaaHHA STHX CHAPAJLOB B BOSAYHIHYIO WeJIb 
ofecneunspaetcs padoToH mpHOopoB caMOHaBeweHHA Ha Clb 
B KOHLe HovleTa. 

IIpo61ema Gopp6bl c yopaBJIHeMbIMH PeaKTHBHbIMH CHAPs- 
JaMH, UMeIOUlLWMH CBePX3BYKOBbIe CKOPOCTH MOweTa, B HacTOS- 
Iuee BPeMA elle He paspelleHa H3-3a TPYAHOCTH HX MepexBata. 
OTH TPYAHOCTH OODACHHIOTCA B NepBylO O4epeb TeM, ITO CyM- 
MapHas CKOPOCTb CO.IMXKCHHA JICTALILUX aTakylOllero WH 3CHHT- 
HOrO CHaPAAOB YupesBbluahio BelHKa. BeseqcrBHe 3TOTO BO3- 
MHKaeT HeOOXOJHMOCTb NOIHOCTbIO ABTOMATH3HpOBaTb ypaB- 7 
JIGHHe MOJICTOM H HaBeAeHHe 3e€HHTHOFO CHaPAAa B Ie.1b. 


CJOKHOCTH MOPAXKEHHA ATAKYIOULHX PeaKTHBHbIX CHAPAAOB 
NPOTHBHHKAa 3CHHTHBIMH, OG.1aTalIOWHMH O0.1bIUHMH CKOPOCTAMH 
NOeTAa, 3AKMONAeTCH B TPyYMHOCTH HE TOJ1bKO TOUHOrO HaBee- 
HHA 3CHHTHOrO CHapsaa Ha Uelb, HO H CBOCBPCMEHHOFO BbI3Z0Ba 
B3pbIBa. CYLICCTBYIONINe B3pbIBaTeH, PpaOoTafolllue Ha NPHH- 
Lite HCMOb30BaAHHA SddeKkta Jlonnepa Hu cpabaTbiBaroulHe 
Ha 3a allHOH AHCTANIMH OT L@1H, H3MeEPHEMOH PpavOLaJbHoMe- 
POM 3CHUTHOrO cHapsila, He OOecneyMBaloT TNeOyeMOll TOUHO- 
CTH MOMeHTa B3pbI3a. BewlencrBve 3TOrO aTaKYIOWMH CHapsAa 
MOMKeT MPOHTH OacHylo JIn HUcro 3O0HY paHee B3PbiBa 3apAya 
3CHUATHOrO CHapsma. Kpome Toro, B3pbIB He HMeeT MOCTOAHHOU 
3ABUCHMOCTH OT BpeMeHH. B pe3yJbTaTe 39TOTO B3PbIB 3CHHT- 
HOrO CHAPALA MOKeCT NPOH3OHTH Ha CJIMINKOM OOJIbLIOM pac- 
CTOAHMH OT D€AKTHBHOrTO CHapAya MPOTMBHHKa, UTO He MpHHe- 
ceT eMy HHKAKOrO Bpelta. 

Hecmotpa Ha 6o.IblIMe TpyYAHOCTH B CO3aHHH mpHOopos 
CAMOHABECHHA H B3PbIBaTeJICH AIH SeCHUTHbBIX YIIPaB.IAeMbIXxX 
PCaAKTHBHDIX CHAPALOB, AMCPUKAHCKHe CMCWHAHCThI CUHTAIOT 
HX @2HHCTBCHHDIM 3(PMCKTHBHBIM CpescTBOM Oopbdpl c yipas- 
JIICMbIMH PpCAKTHBHDIMH cCHapsdaMn opoTuBunka. Tloastomy 
cefiuac B CINA B orpomMHbIx MaciitaOax BeAYyTCH 9KCMepHMeH- 
TAIbUbIe PAGBOTHI NO CO3MAHHIO YIPABAACMbIX 3CHITHDIX CHapaA- 
AOB H IPHOOPOB CAMOHABEACHHA H B3PbiBaTe.1eH. 

OHOBpeMeHHO C YCOBEPHIeCHCTBOBAHHeM OoeBbIX CpeNcCTB 
NPOTHBOBO3AYINHOH O6opoHB B CILIA Benytca OovrbluMe Hcevle- 
ROBAHHA TO paspaOOTKe TAaKTHYeCKHX MPHeMOB HCIO.JIb3OBaHHA 
3CHHTHbIX Pe€aKTHBHbIX CHapAOB H IPHHUAMOB Opraln3allun 
O6OpOHb! KopaGwlel OT yAapoB OeCNHJIOTHbIX CpeACTB BO3AYLUI- 
Horo HanaweHHa, 
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B o6miem cayuae mpoTuBoBo3szyluHad o6opona kopabslert 
B MOpe B COBPCMEHHbIX YCJIOBHAX NOJDKHA BKJIOUATb *: 


1) o6HapyxeHve HOCHTeJIeH PeaKTHBHOTO OPyKHA MpPOTHB- 

HUKQ; : 

2) HaHeceHHe yipexKaloulux yapoB MO HHM, 

3) HaHeceHHue KOHTPyapOB 3eCHHTHbIMH YIIpaBJIAeMbIMH 
CHap‘S.ldif Ha MAKCHMA@JIbHOH JaJIbHOCTH HX JeMCTBHA MO aTa- 
KYWJILMM KUNa6JIM BparxKeCKHM PeaKTHBHbIM CHapsAaM («aJIb- 

- HAA O6OpoHaD); 

4) nocTaHiBKy 3arpadHTeJIbHbIX OFHEBbIX 3aBeC CpeACTBaMH 
3CHHTHOM HapesHOll apTuiepwu Kopa6smeH («O1MxKHAA O60- 
poHa») ; 

5) OpraHv3ayMto NMOMex YypaBJIeHHIO CHapxaaMH MpOTHB- 
HHKa; 

6) ABYyOKeHHe KopaOwleH B paccpeOTOUEHHBIX NMOPAMKAX. 


IIpo61eme o6HapyxXeHHA mpusaetTca oco6o0 BaxkHoe 3Haue- 
Hue. Cuntaetca, TO 3:PPECKTHBHOCTh MPOTHBOBO3AYIWIHOH OO60- 
BOHbl BO MHOFOM 3aBUCHT OT CBOCBPpeMeHHOCTH OOHAapyKeHHA 
ATAKYIOWLUX BOSAYUIHbIX CHJI H CpeACTB HallayeHHA NPOTHBHHKAa 
H TpaBHAbHOrTO OMpemeIeHHA HX KJlacca HW THIa. 

Kopa6.iaM Tp opraHv3alluv OTparkeHuA yapa HeOOXOZHM 
OMpeeeHHblli MAHHMYM BpeMeHH Ha MOATOTOBKY AaHHbIX VIA 
CTPe@JIbObl, MATepHaJIbHOH YaCTH HU yiIpeKeHHA JleuCTBHH mpo- 
THBHHKa. Ilo MH@HHIO MHOCTPaHHbIX CIMeUHaJIHCTOB, 3TO BDeMsA 
B YCJIOBHAX IIPHMCHeHHA 3CHHTHbIX PCAKTHBHbIX CHAPAOB IIpH- 
MepHoO paBHO OHO MuHyTe: 30 ceK. Ha MpHroTOBJeHHe 
K cTpelb6e HW MpoM3sBOACTBO 3aJIna uw 30 ceK. Ha BpeMA MovleTa 
3CHHTHOTO CHapsAsa. 


OjHako HagexkKHOe paqNouOKallMOHHOe OOHApyXKenve peak- 
THBHBIX CHAPAOB NOKa TpyYAHO AOCTHKHMO H3-3a MaAOH 3d- 
(PeKTHBHOH OTParxkalolleH MOBeEPXHOCTH We.TH. 


Ilo MHeHHIO 3apyOe@2KHbIX CMeWHaIHCTOB, PaHOJIOKallHOH- 
Hble CTAHUHH, YCTAHOBJIeHHble Ha aBMaHoclax HW KOpaOJIAXx IpH- 
KPbITHA, O6ecneyaT MHHHMAaJIbHOe BPeMA JIA MOATOTOBKH KO- 
pa6vleH K OTPaKeHHIO ATaKH TOJIbKO B TOM CJly¥ae, eCJIH aTa- 
KYIOUMH = CaMOjleT BbINYCTHT yilpaBJneMble peaKTHBHble 
CHapAAbl Ha OOJbIIOM PacCTOAHMH OT WeIH HM eCH OHH OyAyT 
JIeTeTh Ha JOCTATOUHO OOJIbILIOH BBbICOTE. 


Jlna 6oee panHero oOHapyxKeHuA CaMOIETOB IIPOTHBHHKa 
H mpeAynpexkAeHHA Kopa6wleH O06 UX NOABJICEHHH B aMePHKaH- 


1 JInteravia* Ne 7, 1954 r, 
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Puc. 69. Amepukanckiil CaMOaeT paqHOrOKAOHEOrO JLo30pa 
AD-IW_ ,Ckalipelaep* 


Cxopocth — 556 Krar/¥ac, AaAbHOCTh Moneta — oKoO.10 2780 xm (1500 mnap), 
HoOTOMOK — Gonce 7LOO ar, MOMeTUbDIA Bec — 5450 we, sxuliagk — 3 4YenoBeKa 


CKOM (P.1OTC HCNObSyloTCH TAK Ha3biBaeMbie CaMOJeTHI 
JabHero Ha6JHOACHHA HW ONMOBeILeHHA (paHO.OKaWMOHHOrO 
jlo3opa). 

Camometn tuna AD-4W «Ckalipeiiqep» (puc. 69), moryT 
pasMelilaTpea a abnanocyax, a Tuna «Jloxkxuq WYV-2» 
(pic. 70) MoryT G6a3upoBaTpea Ha OGeperoBble aspo- 
jJIPOMBI. 

YceTanoBeHHble Ha CaMOJeTAaX PaNHOJOKANMOHHbIe cTaH- 
UHH HaGJNGCHHs MO3BO.1S10T 3HAUHTCJIbHO YBeHYUTb paliou 
HAO.MOJCHHS, A CACTORATC/DHO, H MPOMe@?KYTOK BPCMeCHH M@EXKAY 
OOHAPYXCINiICM CAMOJeTOB MpOTHBUHKa HW MOMCHTOM Haliece- 





Puce. 70, Amepukancknit camMoaerT paAHOdOKaNONHOro Wo30pa 
pJloKxi WV-2* 


Cxopocth — 5A0 Katfuac, MWabnocTh No7eTa — 7OCO rat (3780 MuAL), NOTOMOK — 
oko YOCO af, NOJCTHRA Bec — 65 mt, skuTan — 31 yeroRCK 
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HHA yapa mo Kopa6JaM aTaKYIOWMMH ypaBJIAeMBIMHM peak= 
THBHbIMH CHaApHAaMH, BbITYILCHHbIMH C CaAMOJTETOB. 


Ha Ta KebIxX camovletax «WV-2 JIlokxHaq cylep KOHCTeWI- 
JeHWwH»  YCTaHOB/IeHa paHOJIOKaWMOHHAaA CTaHIHA BeCOM 
okosio 6 Tt. CraHuva mo3BouiseT OO6HAPYKUTH CaMOvJIeT MIpPO- 
THBHMKA, JleTALMH Ha s060K BbIcoTe oO 20 Thc. mM, MpHuemM 
JlaIbHOCTh OGHAPYKeHHA BOZAYWHON WeIH 3aBHCHT OT BbICOTDI 
Moeta O6OHX camovleroB. B uacruoctTu, camMoueT «JIOKXH 
WV-2», BblcoTta moeTa KOTOporo MocTHraeT 9 TbIC. M, MOKET 
O6HapyxKUBaTbh Ha pacctosHun 740 xa (400 Muab) camouet 
NPOTHBHHKA, JIeTAULMH Ha Opeloulem MovieTe ”. 


DKunax camojeta «<Jlokxugd WV-2» coctouT u3 31 yeso- 
Beka, UTO O6ecneunNBaeT ABYXCMeHHYIO paboTy Mo HabJOAeHHIO 
34 KOHTPOJIMAPyYe€MbIM PaHOHOM. 

Hapagzy c BompocomM O6HapyxeHHA CaMovleTOB — HOCHTeeH 
peaKTHBHbIX YIpaBJIA€MbIX CHAPAJLOB HM CAMHX CHAPAZOB Moce 
MX BbINycKa camovieramu, B CLIUA G6o7buloe BHHMaHHe yJe- 
JideTCA TakKe BOpocy OOHapyXeHHA PeaKTHBHbIX CHAPHOB, 
BbIMyCKa@MbIX TIPOTHBHHKOM C HaBOAHBIX KOpaOvleH, Mo-BOT- 
HbIX JIOMOK HW OeperoBbIX YCTAHOBOK, HAXOAAULAXCA B oOTlepa- 
WHOHHOH 30HeE KOpadebHbIX coemHHeHHi °. Cuntaetca, To 
YHHUTOMKUTh peakTHBHbIli CHapAA Jlerue Bcero BO BpeMA ero 
p3eta*. Tlostomy mpu AelcTBHAX ABMAILMOHHbIX COeAHHeHHH 
BO.1H3H MOG6epexkKbA MPOTHBHHKa, a TakKKe B PaHOHaX BePOsT- 
HOrTO HaXOKJCHHA MOABOXHBIX JIOMOK WH HaJIBOAHbIX KOpaOvieH, 
BOOPYKCHHbIX PCAKTHBHbIMM CHAapAaMH, peKOMeHAyeTca opra- 
HH30BaTb CHellHaJIbHOe HelpepbIBHOe HaG.OMeHHe C HACIOJIb30- 
BaHHeM WIA STOW Weld CaMoveTa. 


CaMoJleTbl pasHOMOKaWHOHHOrO fO30Pa MOJIKHbI HAXOAUTbCA 
OT COC#AMHEHHA Kopabvleli Ha 3HaUHTeJIbHOM yasleHun (puc. 71), 
OOeCMeYHBAIOULEM CBOECBPeMEHHOe OMOBeLLeEHHe H MOAbeM B BO3- 
YX AaBHaHOCHOH aBHalluu C MOCIeAYIOULMM HaBeMeHHeM ee Ha 
O6HapyXeHHOrO MpOTHBHHKa °. 

He mMeHee BaXXHbIM YCJIOBHEM YCMeLHOH MpOTHBOBO3SLYIWHOH 
OOOPOHbI KopaGbvieli HapAdAy CO CBOeBPeMeHHbIM OOHAaPyKeHHeM 
aTaKylollleroO PeaKTHBHOrO CHapsjla CUHTaeTCA, Kak yKe LOBO- 
DHOCb BbIle, OnpeweseHHe ero Klacca, THMa H MeTOa Ha- 


,~Our Navy* Ne I, 1 mona 1904 r. 
Bute-aaqMupaa Bapko, ,@sa0T B aTOMIIbIl Bek“, 
,Europaische Sicherheit“ Ne 2, 1954 r. 

»Le Monde“, 20—2! espana 1955 r. 

,»ocience et Wie“, 1949. 
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BegeHua', S3Hauenne Kaacca H THNa aTakyloulero CHapsna i 
Wake HeCKOTOPbIX CBETeHHH O ero HCMOIb30BaHHH, NO MHeEHHIO 
HHOCTPaHHbIX cMelMaslucToB, OOwteruaeT ero YHHYTOXKeHHe, TAK 
KaK NO3BOJIAeT BbIOPaTb HanOovlee BbIFOJHbIe cpecTBa 6opbO6bl 
C HMM. Tak, HampuMep, H3MepeHHe AMMYJIbBCOB PaHOJOKAalHOH- 
HbIX MpHOOpoB, HCMOJIbSYeEMbIX IH HAaBeJIGHHA CHapAla, NO3BO- 
JIH€T ONPeTeHTb, yYpaBJAAeTCA JIM CHapA, C HOCHTeIA WIM OT- 
HOCHTCA K 4UHCJIY CAMOHABOAALIMXCH; OCYUIECTBJIAeTCA JI 
yiipaBJleHHe CHapAOM Ha BCeM MPOTAKeHHH NoOeTa WAH 
TOJbKO Ha OMpeevJleHHOM yuacTKe H T. JL. 

B 3aBHCHMOCTH OT KJlacca H THMa peaKTHBHbIX CHapAAOB, 
TIPHMCHACMbIX MPOTHBHHKOM JIA HaHeCeHHA ylapa, H MeTOLOB 
HX HABeJCHHA OpraHh3yeTCaA MpPOTHBOBO3AYIUHaA OOOpPOHa KO- 
pa6vleli B Mope. Ona OuDKHa ApesyCMaTPpHBaTb MCMOb30Ba- 
HHe KOpa6.1eH MpOTHBOBO3AYWIHOH OOOPOHbI B Mmpesetax 30HbI, 
OrPaHHYeHHOH paWMyCOM eHCTBHA 3CHHTHbIX CHAPAAOB, T. e. 
30—45 km (16—24 mun), H MCTPeONTeIbHOH aBuallun 3a Mpe- 
KeaMH ITOH 30HbI 2. 

Muoctpanuple  cneiluasiucTbl C4HTaIOT, TO COBPeMeHHbie 
CpeAcTBa NMPOTHROBO3ZAYUIHOH OOOPOHb! elle MaJloapPeKTHBHEI. 
TlostToMy §=MpoTHBOBO3yWIHaA O60poHa COeAHHeHHA B MOpe 
AOKHA 3aAKJNOYATbCA TIaBHbIM OOpa30M B HaveceHHu yopex- 
MawuwlNx YapOB MO HOCHTeJIAM PeaKTHBHOTO OpyXKHA, YHHYTO- 
*%KeCHHH UX AO TOrO, Kak OYAYT BbINYLLeHbl YIpaBJIseMble CHa- 
padbt’. B cocTaB coeqHHeHHA Ha Nepexowe MOpeM peKOMeH- 
AyeTCA BKOUaTb ABHAaHOCUbl, Ha KOTOpble Oa3NpoBancb Obi 
CaMO.1e€TbI PaXHOMOKaWHOHHOrO Wo30pa. Samaua STUX CaMOe- 
TOB —- CBOCBPe@MeHHO O6HAPYKUTb CaMOJI€TbI — HOCHTEJIV 
YIpaBAeMbIX CHAPAOB, aBHalluio BOObIe, a TAaKKe KOpabn 
MpoTHBHHKa. Kpome Toro, 4a aBHaHCclax JO.DKHbI ObITb CaMO- 
AeCTbI YLAPHOH WH KACTPeOuTebHOH aBHallNu. Salaya caMOeTOB 
YHapHOH aBHalliiw —-HaHeCcTH Yapbl MO BpaxkecKHuM KkKopa6- 
JIM — HOCHTe@JIHM PeaKTHBHOrTO OpyxKus, a UcTpeduTeneli — 
YHHUTOKUTb KOpab.IH HW BbITYIeHHbIe HMH peaKTHBHble CHa- 
pAJIbI. 

IIpu otTpaxkeHHH KOMOHHHPOBAHHbIX YapoOB MpOTHBHHKa, 
OJHOBPeMeHHO MPHMeHAIOIMLero YIpaBJIAeMble CHAPS bl pa3/ny- 
HbIX TOAKJAacCcOB: «Kopa6JIb — Kopa6Ib», «BO3/yYX — KopaGulb», 
NO MHEHH!IO HEKOTOPHIX HHOCTPaHHbIX BOCHHDbIX CIMCIHaJIHCTOB, 
HapAAy C 3eCHHTHBIMH YpaBJIAeCMbIMH CHAapsJLaMH TlodKJlacca 
«KOpaOJlb — BOSAYX» JOJKHA HCNOJIb3OBaTbCA TakyKe H HCTpe- 


1 New York Times“, 18 tbesppaaa 1955 r. 
2 ,La Revue Maritime‘ Ne 92, 1953 r. 
3 ,Revue militaire d'information“ Ne 253, 10 wiona 1955 r. 
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Camonem paduononayuon- 
Hoe0 Josopa 





Pue. 71. [I]pumepnaa cxema pacnonoxkKeHus 30H MpoTHBOBOS- 
AYWHOH O6OpOHbI aBHaHOCHOrO CoeAHHeEHHH 


149 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


sanitized Copy Approved for Release 2010/03/03 : CIA-RDP80T00246A038700490001-9 


6UTe.IbHad aABHALlA H CaMOTCTbI-—— HOCHTeIH ympaBJIAeMbIX 
CHapsJLOB Ke1lacca «BO3AyX — Bo3Ayx». EctecTBenHo, B  TaKHX 
CALYYUAHX MPC LYCMATPHBAeTCH PaASICICHHe 30H JleHCTBHT Kopa- 
OeAbHbIX H ABHNAUHOHHLIX CPEACTB FPOTHBOBO3AYINHOH OOOPOHDI. 
B YaCTHOCTH, ABHALU OKA HAXOJMTbEA 34 UPCAeaM 30HbI 
ACHCTBUS KOpad.ici, BOOPyARCHHBbIX 3CHHTIIbIMIL YIDaBJIACMbIMH 
PeCaKTHBHbIMH CHAPATAMH, T. e. Ha yilasiennn 30--45 Kat (16— 
24 MHAN) oT Kopadtell MDOTHBOBOS yO O6opoubl. Tloa06- 
HOC Da3eeHHe BbISbIBAeTCA CTPEMACHHEM HCKJUOUNTb B3aHM- 
HbI€ MCMCXH B JLEHCTBHSX CBOHX CHI HW CpecTB NpH MaccoBoM 
NPHMe@HeEHHH 3eCHUTHbIX PeCaKTHBHBIX CHApPAOB c KOpableli A 
CAMOJICTOB Ho €CIH HE YHHUTORKUTD CAMOJICTbI —— HOCHTE.IH 
YIPABAAeMbIX CHAapAOB MPOTHBHHKa, TO XOTH Obl 3aTPYHHTb 
BLIXO HX B aTaKy H CHH3HTb 9PMCKTUBHOCTbH Vapa. 

OueBlu AHO, YTO CaMO1eT — HOCHTGb YIPABAAeMbIX CHAps- 
OB Np BbIXOe B aTaky Oyaer cTpeMuTHes H30e%KATH Nopa- 
KEUMS ZEHHTHDIMH CHAPALAMH, BbITYCKACMbIMH C KOpaGvleli, 1 
He CTalicT COMM KATHCA C KOpad.1A Mu OXDaANCHHs Ha acIbHOCTb 
HeHCTBUA 3CHHTHBIX cHapsoB. CureqopatTeabHo, MOKHO  CUH- 
TATb, YTO 30HA ACHCTBHS CAMO.1ETOR — HOCHTe.TCH PeaKTHBHOTO 
OPYKHSI MPH HaMaTeHnH Ha KOPAGAM PacnoOXKHUTCA 3a TIpee- 
JaMH 3OHbI HCMOb30BAHUA KOpaOeJIDHbIX 3CHHTHbIX CHAPSLLOB 
(puc. 72). T[lostomy 6opb6y c camovleTaMiH —- HOCHTeJIAMH 


6 





Puce. 72, Cxematinseckoe pacnoaoxKeHNe 30HbE TPOTHBOBO3LY UNION O60- 
POHLI KOpaO.tl HO MCC? BDHEIVYCKA VITPABJHeMbIx pedkTIBHbIx CHapH LOB 
Pda3SANYHbIMH HOCHTeASMIL: 

7 — Geperopaa crapronad yceranosKa; 2 — camoaeT — HOcHTetb YPC; 3 — nosBoanas 
AolKa — HocHTelb YPC; ¢—narpornph Kkopa6an — HocuTenb YPC; 4 -- Kopa6ab-fletb; 
6 — Tpaektopuy YPC norksaccon seman — KOpabab* W ,KOpaoAb -—~ KOpPAOAb*; 7 ~~ TpacK- 
TopHa YPC wWoaAksacca ,BOSIVN — KOpabAb“; & — camOacT, yapapamoulwA YPC. pillyien- 
HbIM ¢ KkOpabis; 9 —~ YPC; 70 — 30a, He KOHTPOAMPYCMAS PAAHOMOKUNMOHTIOH cranunel 
KOpabvisn-leau; 77 — cqspepa azecherBud SYPC, BoluycKacMLIX ¢ KOpabvis-UCaH 
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P€AKTHBHOTO OPyKHA PeKOMeHAyeTcCA BO3araTb B OCHOBHOM 
Ha UcTpe6nTeIH aBHaHOCHOorO Oa3HpOBaHHA, BOOpyKeHHble 
ypaBIA€MbIMH PeaKTHBHbIMH CHapaAyaMH KJlacca «BO3yx — 
BOSYX». 

IIpu HeydaBuleMcA HAM 3ana3sAbIBaiwulem lepexBaTe peak- 
THBHOrO CHapsAAa MPOTHBHUKA HCTPeOHTeIbHOH aBHallHeH A 3e- 
HUTHDIMH Pe€aKTHBHbIMH CHapsAAaMH Kopa6vieH OXpaHeHHA aTa- 
KyeMble KopaO.IH Co3qaloT 3aBecy 3arpaqHTeJIbHOrO 3e€HHTHOFO 
OrHA MAKCHMaJIbHOU TWIOTHOCTH. B cO3aHHH 3aBeCbl yYacTBYIOT 
BCe BHAbl KopabeIbHOH Hape3HOH (BIJIOTh RO TIaBHOTO Ka- 
Jwu6pa) WH peakTHBHOH apTHiepun. 

Ilo MHeHHIO HHOCTPAHHbIX CTMeWHaHCTOB, BeEPOATHOCTb MO0- 
paxkeHHs aTaKyIOWUlero peaKTHBHOrTO CHapsya 3arpasHTeJIbHbIM 
3CHHTHbIM OPHeM KopaGvin OyeT 3aBNCeTb OT MHOrHX MPHyHH 
H B TOM YHCJIe OF CKOPOCTH HW BeJHUHHbI yrloBporo Mepemelse- 
HUA BO3SLYUIHOH WeIM, ee ra6apuTOB MU YA3BUMOCTH, KOJIM4UeCTBA 
HW CKOPOCTPesIbHCCTH APTHJWIEpHHCKHX ycTaHOBOK. Han6oulee 
BaXKHa CKOPOCTbh BO3AYIWIHOH WevIM, TaK KaK MIpH BceX MpOuHx 
DABHbIX YCJIOBHAX Web, MepeceKkaw 30HY 3arpaMTeJIbHOrO OHA, 
BCIPeTHT Ha CBOe€M TIYTH TCM M@€HbIUe PaspbIBOB, 4eM GovIble 
6ynheT ee cKOpocTb. Hanpumep, ecIn pk MpoxoKZeHuu Mmopa- 
*KaeMOoro WpoctpancTBa 3a 0,5 ceK. BepOnTHa BCTpeya Co 
[00 pa3pbiBamMu, TO YMeHbLIeHHe BPeMeHH MIPOXOXKAeHHA YTOTO 
mpoctpanctBa 10 0,1 cek. CHHKaeT 9TO YHCO NO 20. 

B 30He O60HKNCH O60POHbI, MOMUMO Hape3HOH apTHWepHn, 
DeKOMeH/yeTCH TPHMeHATb B OOJIbUIOM KOJIMNeCTBe MavIble 
PCAKTHBHbIe CaMOHABOAAUMeECA CHapAybl (HIM CHapsAbt, 
yipaBJAeMble MO pawvoO) Wake KJlacca «BO3RYX — BO3TYX>. 
SatlycKaeMble C KOpa6JleH IPH MOMOLIH CTapTOBbIX PakKeT OHH 
OyAYT CHayala HaBOAUTbCA Ha Web 1O HallpaBJIAlOlleMy J1y4y 
paMWO.JOKAWMOHHOH CTAHIWHH, a MO3qHee — C NOMOLIbIO MpHoo- 
pOB caMoHaBeseHna. Bularogaps HeOOJIbWIMM pa3MepaM cHaps- 
ROB Kopa6JIH MOryT IIPHMeHATb WX MaccHpoBaHHo. Kpome Toro, 
B3PbIB TAKHX CHAPAOB NepeA UebIO 3HAYHTEJIbHO YBeJIMYMBaeT 
BeCPOATHOCTh ee MOPparxKcHHA. 

M3-3a BO3MOXKHOCTH HaHeceHvHA NO Kopa6limM B MOpe yyapa 
peaKTMBHBIMH CHapsxqaMHW C aATOMHbIMH 3apxayaMH ABH KeHHE 
HX JOJOKHO ObITh paccpeOTOYeHHbIM. B TO xe BPeMA JWIA OTpa- 
2KCHHA CHAPAAOB MPOTHBHUKa HeCOOXOHMO CO3aBaTb MVIOTHbIe 
OrHeBble 3aBeCbl C HCHOIb3OBAHHeM BCeH KOpabeIbHOH Hapes- 
HOH apTHJWIepHH WH KOpaOeJIbHbIX 3CHHTHbIX PeaKTMBHBIX CHa- 
DAJOB, YTO TpeOyeT ABHKeHHA KOpabweli B COMKHYTHIX MopsAL- 
Kax. Han6olee welecoo6pasubimM paccTOAHHeM MeXKAy KO- 
pa6amu cuutaetca 2000 ” (11 ka6.). Oro paccronuHe, AKOG6bI 
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HCKIOUAeCT BOSMOXKHOCTh MOPaKeHHA ABYX KOPaO.1eH B3PbIBOM 
OJHOH AaTOMHOH OOMObI C TPOTHAIOBbIM 3KBHBaICHTOM 20— 
o0 KHJIOTOHH H OOccneYyHBaeT TpeOyeMoe MaccHpoBaHHve orHa 
AIA ISPPeKTUBHOH MpOTHBOBOZAYLUIHOH O6OpPOHbI ?. 

PaccMOTpeHHad OpraHl3alHA NpPpOTHBOBO3AYIWHOH OOOpOHbI 
Kopa6.1eH B MOpe HW MpHeMbI GOPbOLI C YMIpaBsAACMbIMH PeakTHB- 
HbIMH CHapAaMH TPOTHBHHKa B 6M >KHeH WH albHel 30HAX 
OOOpOHbI ele He OOecneuMBaloT ycnexa B OTPaxkeHHW yflapa 
peaKTHBHBIX CHapagoB. Pekomensyetca moxromy mpekycmMaTpH- 
BaTb CO3TaHMe MOMeX padoTe NpHOoOpoB HaBeyeHna yupaBise- 
MbIX P€AKTHBHbIX CHAPAJOB MpPOTHBIHKa. 

TeHepatopbl NoMeX MoryT ObITb pa3MelleHbl Ha Kopa6.iAx, 
CaMO.1eTaX, a TaKKe Ha YAPaBIAeCMbIX PeCAKTHBHDIX CHapsAsaX. 
IIpHuemM MOMeXH, CO3MaBaeMble reHepaTopaMH, YycTaHaB.1MBae- 
MbIMH Ha aTakyeMOM kopa6.le, CUHTaloTcA MalosddeKTHBHbIMH 
H3-3a HalipaBeleHHOCTH H3-1TYVYEHHH BOVTIH yopaBnvlenna PpCaKTHB- 
HbIM CHAPSAAOM MpOTHBHHKa ( JWIA Tee yIIPaBIAeMbIX CHApA- 
os). Bowee NelHcTBeHHbl MOMeXH, HCTOUHHK KOTOPbIX pacrovIo- 
AKeH B BOSAYXe NO3aMM aTakyioulero cHapsaa. Tloxyromy 3a py- 
OH€*KOM pacnpocTpalecnvoO MHeHHe, 4UrO B 6yAYUICM OCHOBHbIM 
CPCACTBOM HaPylCHHs YipaBJICHHA ATAKYIOULHX CHapsAOB 
ABHTCA YIpaB.IHeMblil Ke PCaKTHBHbIN CHapAA, HecyulMul Ha 
ceOe renepaTop nomex. OH jOJlKeH 3alycKaTbcaA HaBcTpeuy 
CHapAY MpOTHBEHKa HW C MOMOULbIO PaRHOKOMAHA BbIBOMUTbCH 
Ha ero TpaBeps. [locie sToro BeTynaer B AelicTBHe mpudop 
CaMOHaBCAeCHHA H CHapAA Cc reHepaTOpOM NoMeX HauHHaer ce- 
HOBATb 34 HeMPHATCIbCKUM CHAapsUIOM, CO3MaBaw MAKCHMaJIb- 
Hble MOMeXH B YNpaBseHHH HM. Cuntaetcs, UTO CHapsy c reHe- 
PaTOPOM MOMEX MOKET .1CTeTbh C MeHbLIeH CKOPOCTbIO, UeM aTa- 
KYIOIWMH CHaps MpOTHBHHKa, H H€ HMeTbh 3apsa B3pbIBYAaTOrO 
BeIecTBA. 

Ja CO31aHHA NOMeX YIPaBeHHIO, MOMHMO. CMe@IWHa.TbHbIXx 
reHepaTOpoOB, MOryT TIPHMeMATLCA TakexKe MCTA/JIH3HPOBalHble 
AICHT DI, cOpacbiBacMble e camouleta. Bo.iburoe KOVMIYCCTBO TaKHx 
JCHT CO3/laeT 9KPall AIA WICKTPOMALHHTHDIX BOIL H Hapylraet 
yipaBlciHe CHapaA/aMH. 

Hi3pecTHble NOMeXH yIpaB.leHHlo CHApALaMH MpeLCTaB.IAIOT 
HM B3PbIBHble BOJTHbI, IPHBOAAWIMe K TMOBPeKACHHIO MpHOopos 
YMpaBJICHHA HI OTKJIOHEHHIO TpaeKTOPHH CHapsRoB. Kpome 
TOrO, CUHTaeTCA, UTO PEAKTHBHbIC CHAaPAAbI Cc NPHOOpamU camo- 
HaBee€HHH MOMKHO OTBJeUb OT OObEKTA ATAKH K PacnoOx*Keu- 


1 jInteravia* Ne 7, 1954 r, 
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HbIM MOGJIH30CTH JIOKHbIM LeaM, Oo7ee CHJIbHO BO3eHCTBYIO- 
LIHM Ha 3TH MpHOOpH, 4eM AelHCTBUTeJIbHaA Web. 
e +* 
x 

M3 cKa3aHHOrTO MOMKHO CeJlaTb BbIBOA, ITO BOOPYyKeHHbie 
culbl CILIA HaxoaaTca B CTaqMH Nepexowa OT OG6bBIUHbIX BUOB 
BOOPyKeHHA K YIIPaBAeMbIM CHapsiaM. IIponcxoyuT 3amMeHa 
apFHJWIePHHCKHX YCTaHOBOK, MpeAHa3sHaualollnxcan WIA Ihelen 
TIPOTHBOBO3AYWIHOH OG6OPOHbI, 3CHHTHBIM YIIPaBJIAeMbIM peak- 
THBHbIM BOOPyxXeHHeM, H3MeHAeTCA CHCTeEMa MpPOTHBOBO3SAYLI- 
HOH OOOPOHbI HA3eCMHbIX OOBEKTOB H KOpabvlei B MOpe. 

AmephkKaHckKoe BOeHHOe KOMAHAOBaHHe CuHTaeT, TO Ca- 
MbIMH BaXKHbIMH MpOO.1EMaMH MpPOTHBOBO3AYIUHOH O6OPOHDI AB- 
JIAHOTCA IIPOGJIEMbI YCOBePINeCHCTBOBaHHA PaHOAOKATOPOB H 3e- 
HHTHbIX YMpaBJIAeMbIX CHAPAOB. 

B Hacrosilee BpeMA Hepa3pelueHHoH saBAseTcA Mmpobsema 
nepexBata Oa/WIMCTHYeCKHX CHAPAAOB, B CHJyY 4uero yCHJIeEHHO 
NPOHSBOAATCA MOHCKH Cnocoobosp mepexBaTa HW CO3aHHA MOoMex 
OaJJIHCTHYeCKHM YIpaBJIAeMbIM CHapsaM. 

OueHHBad COBP@MeHHble CpeACTBaA OTPaKeHHA BO3AYUIHOFO 
HanaleHHaA, ABTOPbI OTCbHbIX CTAaTeH MPHXORAT K BbIBOLY, YTO 
CO31aTb HeNMpeOOJINMYW MPOTHBOBO3AYIIHYIO OGOPOHy HeBO3- 
MOMKHO H 4TO, Kak Obl OHA HU Oba CHJIbHa, OoMOapAupos- 
IMHKH H ymapaBJaeMble PpeaKTHBHble CHapAAbl MpOTHBHUKa BCce 
Ke MOryT AOCTHYB OObeKTa yNapa, a nostomy IIBO xouru- 
HeHTa MOJDKHO TIpeAyCMOTpeTb Hawecelve yAapoB cTpaternye- 
CKOH aBHallHeH H PpeakTHBUbIMH CHapAAaMN asbHero eucTBHA 
NO *KH3HCHHO BaXKHbIM paHOHaM H MYHKTaM O6a3HpoBaHHA cTpa- 
TErH¥eCKOH ABHAUHH HW CTAPTOBbIM MIOULAaAKaM PpeaKTHBHbIX CHa- 
PAOB NPOTHBHHKa *. 


| Anti-aircraft journal*, mapt—anpeap 1954 r. ,Air force maga- 
zine“, desppaab 1954 r. 
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OCHOBHDBIE TEHLEHWUU PA3BUTHSA 
YHPABJIAEMOrO PEAKTHBHOIO OPYKHA 


KoHTp-aqMupad aMepnkancKoro (baota XopH — rviaBHblit 
Aupektop @upMbl «KoOuBap», H3rOTOB.IMIONLeli PeakTHBIIbIe 
CHapAbI,— B OJHOM H3 CBOHX BbICTYMIe€HHH 3anBHel: «ToT 
(bakT, 4TO HaexKHbIe YAPaB/IAeMble CHAPAMbI CTaIM HeOOXOAN- 
MBIMH JWI) BOOPYMKEHHbIX CHI SABISeETCH OCCHPeMCACHTHHIM. 
HctropmyeckH HH OAHH BH OpyxKHA He B3aMeHsvIch JIPYIM 
B MMpHoe BpeMA»!. OToO 3anBeICHHe MOXKHO PaCIeCHHBaTb Kak 
NPH3HaHHve (akta, YTO yapaBddeMoe pCakTHBHOe OpPyrKHe, ele 
He HPOHAA NMPOBePKH B YcIOBHAX BOUHbI, HE TO.IbKO yeHu.JeHHO 
Pa3BuBaeTcH HW MpPHUATO Na BOOpyKenne Palora, aAPMHH HW aBHa- 
unH CIA, Ho WH Hataslo BbITeCHATh HeKOTOpLie APyrve BHAI 
Opy RHA. 

ITponsBogcTBO ynpaBssemMoro peakTiBHOorG Opyxus B Oyp- 
KYVASHBIX CTPaHaxX HeNpepbiBio pacteT. OsnoBpeMeHHO YCHJIH- 
BaeTCH paspaOoOTKa HOBLIX OOPasIloB cHapsoOB. Cyaa mo ony6- 
JMKOBAHHBIM B HHOCTPaHHOH NewaTH {aWHbIM, HaAYUNO-KOU- 
CTPYKTOPCKHe YUPe*R,.CHHH BOCHHO-MOpcKHX cH CLOA yaessior 
GOuIbuIOe BHHMANHE CO3MAHHIO 3CHUTHBIX YMPaB.1seMbIX CHapA- 
AOB, CHAPHOB, NMPeCAHaSHaAYCHHbIX JLIst OOpbObl Cc NOABOMHbIMH 
JOAKAMH, @ TaKKe CHAPAAOB JIA BOOPyXKeHIiA CAMOeTOB- 
HeTpeOuTeseH. 

PaspaOarbiBaioTcs  Me2%xKKOHTHHENTaIbHbIe  ylpaBasemble 
peakTHBHble cHapsaybl («CuHapk», <Habaxo») nu OaslaicTHyeckHe 
pakerbl («Arsiac», «IOnutep>, «Iloaspue»), npeanasiagenunple 
AIA MOPAReHHA CTPATePHYCCKHX NA3eMIIDIX IevICH. 

Hayyuo-KOHCcTpyKTOpcKhe yUpexXACHHA BOCHILO-BO3YLIHbIX 
CHI WH apMHH CTPeMATCA CO31aTb YIIPaBJISeMble peakKTHBHble 
CHapsIbl, WpeHasHayeHHble PellaTb 3aaun IIPpOTHBOBO3YUI- 
HOH OOOPOHbI BaxXHCHMIHX UeNTPOB AMe@PHKAHCKOFO KOHTHHEHTA. 

OcHOBHBIMH TCHACHUHAMH B Ppa3BHTHH YMpaBJIAeMbIX peak- 
THBHDIX CHAPAOB, ONPeAeIHIOULMMH HallpaBJICHHe H3Me@HeHHA 


1 American Aviation‘, oxra6pp 1055 r. 
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HX OCHOBHBIX TAKTHKO-TEXHHYeCKHX CBOHCTB, TO-BHRNMOMY, 
MOMKHO CUMTATh Ce AVION. 

FlatbHoctH yiipaBJIAeMbIX Pe€AKTHBHbIX CHAaPAAOB MOCTOAHHO 
pacTyT, MoKa3aTeeM 4Yero CAYKAaT MOCMeMOBaTeIbHble mMepe- 
XOAbI: B KJIACCe «3eMJI9 —- 3eMJIA> OT CHapaaa «JIvH» (240— 
o2)) KM) K CHapsgam «PenctoyH» u <«Matayop» (800— 
700 Km); B Klacce «3@MJIA — BO3RYX» OT CHapsyOB «Jlapk» 
(IG xm) kK cHapsjam «Tepbep», «Halik» (oKonto 30 KM) 
i «Hatik-Pepky.iec>, «<Bomapk» (120—400 x); B Kacce «BO3- 
AYX — 3eMJIA> OT NJIAHHPYIOWWHX 6omMO6 Tua «Bat» (15—20 Km) 
K TaKHM CHapsmam, kak <«Ilerpem» (32 Km) u «Packaa» 
(160 Km). 

Ilo 1avHbIM 3apy6exXHOH Mpecchl, LaIbHOCTb HCNOMb3OBAHHA 
TPaHCKOHTHHEHTAJIBHBIX YIPaBJIAeCMbIX PeCAKTHBHbIX CHApAOB 
(<Cuapk», «HaBaxo») u Gamtuctuueckux paket («ATmac») co- 
cTaBJIAioT 4350 Muth, T. e. oKOIO 8000 Km. Topoputb o jaub- 
HOCTH HCNOJIb3OBAHHA HCKYCCTBEHHBIX CIYTHMKOB SeM.1In, ecu 
OHH OYNYT MPMMeHeHbI B BOCHHBIX LWe/IAX, Hellesecoo6pa3uo, 
Tak KaK BO3MOKHOCTH B 3TOM OTHOWICHHH He OrpaHuyeHbl. 

CkopocTH yipaBJIAeMbIX P€AKTHBHBIX CHAPANOB TaKxKe BO3- 
pacTaioT, NOKa3aTeJeM ZTOFO ABJIACTCA aHaJIOTMYHbIM mepexoy 
OT ycTapeBINHX CHAPAAOB K HOBbIM Cc 607lee BbICOKHMM CKOpo- 
craMH. MoxHO CuHTaTb, 4YTO B O6/IMKalllwee BpeMA CKOPOCTb 
YIIpaBJIsAeMbIX PpeakTUBHbIX  CHapAHOB mocturHer 750— 
1000 at/cek, 3eHNTHDIX cHapszoB —- 1000—1200 m/cex, a maxKcnu- 
MaJIbHan  CKOpOCTb OaJWINCTHYeCKHX pakeT— Ao 6000— 
8000 a/cex. Hocequne undpp 6yrzyt, oveBuaHo, npenertom 
CKOPOCTH YIIPaBJIACMbIX PeaAKTHBHbIX CHAPAROB BoOObue, Tak 
Kak IPH CKOpOcTAX, mpeBpiiiawunx 8000 m/cex, Tela MoryT 
CTaTb CNYTHHKaMH Semin. 

Kak BHAHO H3 H3M€HCHHA TaKTHKO-TeXHHYeCKHX aHHBIX 
PeCAKTHBHBIX CHAaPANOB, TCHMeHIUMA pocTa ckopocTeli B pa3anu- 
HOH CTelMeHH CBOHCTBeHHa BCeM K/acCaM YMpaBJIAeMbIX peak- 
THBHBIX CHApAOB. 

Boepad MOcaraeMocTb MO BbICOTe 3CHATHBIX yiIPaBJIAeMbIX 
PeaKTHBHBIX CHAPAOB YBeIMUMaCh Oolee 4eEM B ABa paaa. 
Tak, eclM cHapag «<Jlapk» uMea 60eBy!0 OcAraeMOcTb M0 BBbI- 
cote 9000 m, TO y cHapsaa «Teppep» ona panna 17 000, 
a y cnHapsna «Halx»» — 23000 m. Sror pocr BbI3BaH, N0-BH- 
QUMOMY, YBeJIHYCHHEM MOTO/Ka COBPCMEHHDIX CaMOJETOB ylap- 
HOH aBHalWHM MW HaJIHuwemM MepcneKTHB ero JadbHeliwero yse- 
MUeHHA. 

TlopbiueHve BeposTHOCTH MonmaqaHHa cHapayOB, MOULHocTR 
Pa3pyIUATeIbHOTO JeHCTBUA, a Tak»xKe Hae*KHocTh MelicrTBua 
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Bcero C.1OX%KHOrO KOMIMIeKca CHCTeEM YMIpaBJIeHHA CHapAyaMu 
TAKME ABTACTCH OHO! H3 TeNJeCHUMH B pa3sBUTHH yipaBJise- 
MOrO peaKTHBHOrO OPyKHA. 

Iloucku HavGoviee NO.IHOrO PeLIeHHA 3THX BOTIPOcoB cMoco6- 
CTBYIOT MOABJICEHHIO HOBbIX THMOB YIIpaBJIA€MbIX CHAaPAAOB BCeX 
KJIaCCOB. 

Pa3BHTHe CHapANOB Klacca «3eMJIA —- 3€MJIA> HT B OCHOB- 
HOM 110 JIMHHW YBe.1HYCHWA JaJIbHOCTH AeCHCTBHA HW COBePLleH- 
CTBOBAHHA MeTOJOB H CpeACTB HaBesleHHA. 

JlalbHOocTh ACHCTBHA, MO MHEHHIO AMePHKAHCKHX cneuiaJn- 
CTOB, MOMKeT ObITh yBeIHueHa TyTeM OOecneyeHHA MO1eTa CHa- 
PALOB Ha GObIUHX BbIcoTaX. Kpome Toro, OcxraeMOCTb 0 
OObeKTOB MIPOTHBHHKA, PaCMOJIOKEHHbIX B MIYOHHe CTpaHbl, MO- 
*KeT Obilth OOecMeuecHa 3a CueT MpHnO.MKeHHA MeCTa BbITIYCKa 
YUPaBJIA€MbIX P€AKTHBHBIX CHAPALOB K OObEKTY yMapa, Hamlpn- 
Mep, 34 C¥eT 3alyCka peaKTHBHbIX CHaPpAOB C NOABOLHBIX J10- 
MOK WH CaMOJIeTOB CTDATerMYeCKOH ABHALLHH. 

Hosble O6pa3ilbl PeaKTUBIbIX CHAPALOB C OOJIbLUIOH aJIbHO- 
CTbIO TOJI€TA HCIIbITbDIBAIOTCH Ha CMelHaIbHOM MOJIMFOHE, Mpo- 
cTHparoulemcsa’ oT Mbica Kouasepa.l (nowyoctpos @opuaa) Ha 
1000 muab k wry. Tlo coo6ileHuaAM Mpeccbl, WINHY NoJIMroHa 
npeanoaraetca yBeiuuuTh mo 5000 Mub (oT Mbica Kotlape- 
pa 0 ocrpopos Bo3sHecenua u Cp. Event) *. 

B 9THX WeIAX BedyTcH NeperoBophl c BetnKkoOputauneli OT- 
HOCHTCJIbHO HCHOJIb30BaHHA AaNrMacKUX ocTpoBoB B ATWJaHTH- 
UeCKOM OKeaHe B KayecTBe CTAHUHH CJle@2KCHHA 3a MOJIETOM CHa- 
PHOB BO BPeMA HCIIbITaHHH. 

IIpu co3qaHuH cTpaTerHuecKHX CHapAAOB BO3HHK/a OOJIb- 
Wad TPDYAHOCTbh B OOecMeyeHHH TOUHOCTH MoMmawaHi B Leb. 
Unyt pa6otbl mo co3faHvto CieWMaIbHbIX MpHOopoBw yipaBle- 
Hua. B uactHoctu, cuapsjsbl «CHapk» uw «Hasaxo» mpemnovia- 
raeTCA CHAOJHTb ACTPOHABHTaLHOHHOH (3Be34HOH) H HHePIHOH- 
HOH CHCTeEMaMH YIIpaB.ICHHS. 

Cuntaetcs, OLHakO, YTO BONpoc OO YilpaBJleHHH Me?KKOHTH- 
HEHTQJIbHbIMH CHAPS laMH Oyer pelell OKOHYATCJIbHO JIMLLIb 
HOCcMe YCORSPIICHCTBOBAHHS QIEKTPOHHbIX MpHOopoB yripaBuie- 
HHA HW cocTaBlleHus 60.1ee TOUHbIX KapT, 0 KOTOPbIM OyzeT 
paccuHTbIBATbCH TpacKTOPHA Mo/leTa CHapAa OT CTapTOBbIXx 
Mowlakok WO oObeKTOR yAapa. 

JIpyroili npo61emoli, cBagaHHoli c ynpasienHem YPC (oco- 
6eHHO HMCIOLLUMH UpHOOpbl CaMOHaBeeHHA), ABAAeTCA OGec- 
meveHwe 6bIcTporo W3MeHeCHHH HallpaBleHHA MoeTa cHapAza, 


1 U.S. Naval Institute Proceedings’ N. 9, cenrsOpb lYod r 
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YTO OCOGeHHO HeOOxXOAHMO pH cTpetb6e nO YKJIOHAIOULMMCA 
HeidM. Manan QucTaHUHA BO3TenCTBUA PU3ZNYeCKOrO MOA Wen 
Ha BOCIPHHHMAaIOUIHe WIeEMeHTbI CHCTEMbl YIPaBIeHHA CHapA- 
OM, OOJIbIUMe CKOPOCTH MovieTa cHapAma wu Welu, GobuHe 
HHEPUMOHHble Neperpy3KuH, BO3SHHKAIOWINe MPH pe3KWNX H3MeHe- 
HHAX CHAPAJOM HalmpaBJieHHA CBOerO MOJeTa, NPeAbABMAIOT 

*KecTKHe Tpe6oBaHHA K MpHOopaM ynpaBJeHHA, pasHo.laMmaM, 
MHEPUHOHHbIM Me€XaHH3MaM, HCIOIHHTeJIbHbIM YCTPOHCTBaM. 
B sToH o6vlacTu B CIITA Benyrca 6onbulve HcceOBaTe/IbCKHe 
H 3KCIePHMeHTAJIbHbIe paoorhl. 

He MeHee BaxKHad, HO TPyYAHO pa3peuluMan mpo6slema — 
OCYINECTBJIEHHe CBOeBPeMeHHOrO B3PbIBa 3apAa CHapaAda — 
COCTaBJIAeT Apyroe HanpaBeHHe pa6oT B OOacTH peaKTHBHOrO 
opyKHa. JIA BbIZOBa B3pbIBa 3apsaya Ha OTIpeseIeHHOM pac- 
CTOAHHH OT WeJIH CYLLECTBYIOT Ppa3JIM4Nble HEKOHTAKTHBIe B3pbI- 
BaTeu. B uacTHocTu, HekoTopble YPC cefiyac umetwT pano- 
B3PbIBaTeJIH, MPOXOZAT HCMbITaHHA MATHHTHbIe, POTO-IIeKTPH- 
ueckHe H APyrve B3pbIBaTevIH. 

IlopbiueHve ycnelmHOCTH MIpHMeHeHHA peaKTMBHbIX CHapaA- 
OB, 10 MHEHWIO HHOCTPAHHbIX CileWUMaJIHCTOB, MOKeT ObITb JO- 
CTHTHYTO 3a C¥eT CO3ZAHHA NOMEXOYCTOHYNBbIX TOJOBOK CaMO- 
HaBejeHHA. B 4acTHOCTH, BeAYTCA paOoTbl NO ycCOBepIIeHCTBO- 
BaHH!IO TOJIOBOK CaMOHaBeeHHA, pearHpylouwlHX Ha TelloOBOe 
H31yyeHHe WeJIW, TAK Kak CYUIECTBYIOWWe CHCTeEMbI CaMOHAaBelle- 
HHA, OCHOBAHHble Ha HCNOb30BAHHH TeNJIOBbIX (HH*pakpac- 
HbIX) JIyyeH, HMeIOT PAA HeMocTaTKOB. OCHOBHbIM He€AOCTaTKOM, 
MO MHeHHIO CIe€WHaMCTOB, ABJIAeTCA HeOOJIbINOH pawuyc Aeii- 
CTBHA (HOUbIO OKOMIO 10 MHJIb, a WHEM elle MeHbile). Kpome 
TOO, JIOMKHbIe WesIH, H31yualollue HHPpakpacuble syuu, MOryT 
yBeCcTH CHapA C Kypca, 4TO CHH3HT 90*PPeKTHBHOCTb ero MpHMe- 
HeHHA, 

Pa6oTbl B OO/IACTH pa3BHTHA YMpaBJIHeMbIX peaKTHBHbIX 
CHapaAOB Klacca «BO3qyX — BO3AyX» CBA3aHbl C HeEOOXO/MMO- 
CTbIO YAOBJETBOPHTb Ba OCHOBHBIX TpeOOBaHNA: yBemM4ueHHe 
BepOsTHOCTH MOlaqaHusA B Weulb, C OMHOM CTOPOHBI, H yMeHb- 
lieHHe Pa3MepOB CHapxoB, c Apyroh. YBeuyeHHe TOUHOCTH 
HaBeCHHA CHapAda B Web BeeT K YCIOMKHEHHIO almapatypHl, 
MOBbILMEHHIO e@ BeCa, Pa3MePOB HM CTOHMOCTH, H3-3a 4ero yBe- 
JIMUHBAIOTCA H Pa3MepHl, H CTOMMOCTb CHapAa B UeJIOM. 

PassuTve SYPC celivac uaeT 10 MYTH HE TOJbKO yBeu- 
YEHHA aJIbHOCTH HX ReHCTBHA H BeEPOATHOCTH NoNasaHHA, HOH 
NOBbILeEHHA IPDECKTHBHOCTH HX BO3AeCHCTBHA Ha Leb, B 4acT- 
HOCTH Mo yTH co3qzaHHa 3YPC c aTOMHbIMH 3apsaaMu. ITo 
MHEHHIO AMCPHKAHCKHX CHeWMa/IHCTOB, ATOMHbIe 3apADbt Wevle- 
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Coo6pa3Ho NPHMenATh B YMIpaBAAeMbIX CHAPHAAX He TOMbKO 
KMacca «BEM — BO3ZAYX», HO H «BO3/LVX — BO3AZYX», UCMOJIb- 
3yeMbIX B cHcreme TIBO. Tax, 6 anpess 1955 r. B mrTrate He- 
hala HCHbITHIBAIcs MepBoli YPC kaacca «BO3yX — BO3AYX» 
© ATOMHbIM 3aps.l0M, Coo6ilasoch, ITO CHapsd, YupaBelAeMbIn 
C NOMOLLbIO XICKTPOHHbIX MpHOOPoB, BO BPeMH HCHbITAHHH Obl 
BLITTYIeH C CaMOwleTa B Leth. TI pw mpoxoxkexun cHapana 
BOWH3H ICT MpOH3OIe.1 B3pbIB aTOMHOroO 3apsyla. Benbiuka 
HMela OpaHkKepo-Geryio okpacky, MPHGeM BMecTO OObIMHOrO 
rpH6oBuaHOrO =OOpasoBaslOCb OFpOMHoe KO.Tbuecbpa3sHoe 06- 
ako, JlepxKaBlicecs B TeyeHHe 12 MUHYT. 

IIpeanoviaraetcs, npopesenhe cepHH HcnbITaNHH CTpe1bObi 
YPC ksacca «BO3/LYX — BO3YX» He6OJIbINHMMH @TOMAbIMH 60e- 
BbIMH 3apsjtaMu. Takoli GoeBon 3apsan, OO.1aatoulHh TPOTH.10- 
BbIM 9KBHBaTeHTOM &00—5000 7, Mo MIIcHHIO aMepHKalcKHXx 
CHeMNa.THCTOB, OOCcneuHT MOpaxkeHhe WesIOTO COeAHHCHHA 6OM- 
Oap/IHPOBULHKOB, HLyULlerO Wake B PpaccpesOTOYUeHHOM CTPOK, 
TaK KAK CAMO.ICTH! MOryT NopaxaTbCH B3pPbIBHOH BOJIHOW Ha 
3HAUHTCIBHOM PacCTOAHHH OT LeHTpa B3pbiBa. 

JIloMexn paQuOKOMaIVIHbIM H PpaHOJOKalLHOHHbIM CHCTeMaM 
yipapleHHs! (yBo c Kypca, HaBeweHHe Ha JIOXKHYIO Leb 
H T. Jl.) MOTYT 3HAUHTC.IbHO NOHH3HTb 3°=)(PeKTHBHOCTh TMIpHMe- 
HCHHH VoapaBIseMoro peakTHBHOrO oOpyxuHA. TlosytomMy Bo Bcex 
cTpaHax pa3pabaTblBalorcH MCPONpPUATHA MO CO3MaHHIO MOMex 
YipaBlennio CHAapATaMH H 6opbO6e c HHMH. 

Jia NpoBeleHHs 9KCICPHMCHTAbHbIX pPpa6oT, CBA3AHHbIX 
C paspelueHHeM YKa3aHHbIX TpoOviem HH CO3aHHeM COBpeMeH- 
HbIX OOPa3ilOB YIPAB.IAeMbIX PCAKTHBHBIX CHapsZoB, B CILIA, 
KaK H B JAPYrHX cTpahax, MpuMeluAIOTCH CHAPAAbI HeCKOJIDKHX 
CHCMMacIbHbDIX KOHCTDYKILNH. 

SHaUHTCbHaH UACTh ABHAUMOHHOH mpompiusexHoctTH CIA 
MH POACTBeEHHbIX C HeH OTPacsiell MPOH3BOACTRa ceHuac 3aHsATAa 
CO3MaHHeM H BbINTYCKOM pa3JIHUHbIX K.1acCOB H THNOB ynpaB- 
JiACMBIX PCAKTHBHBIX CHAPANOB, Ha YTO aCCHTHOBaHO 3 MJIDA. 
Rosmapos. B sty cyYMMY BKJIOUeHbI PpacxXOAbl Ha MpoBeweHHe 
AaGOPATOPHBIX UCCIeTOBAHMH, MOcTpoOliky aspOAHHAMHMYeCKHX 
Tpy6, KOHCTPYHPpOBAaHHe H CTPOHTebCTBO yCTaHOBOK WIA 3a- 
nycKka CHapsoB, paspaOoTKy 2IeCKTPOHHOH alnmapatypbl, mmpo- 
Klaaky Lopor va 6a3ax un vr. a. Hat paspeluenHem mpo6.iem, 
CBASAHHDIX C CO3MAHHEM PCAKTHBHBIX CHapAoOB, paboTtaer 
OrpOMHasd apMUS CHeladHeTon. 

16 supapa 1956 r. npesnaeut CIUA Siisenxaysp o6parnaicsa 
K KOHrpeccy ¢ NOC.TAHHeM, MOCBALLCHHLIM TMpoeKry OlogKeTa Ha 
1956/57 dunancoBbit ro. [lo sromy MpoeKTy Ha peaKTHBHble 
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yVipaBIAeMble CHapAybl  mpeqmouaraetch  u3pacxOMOBaTb 
1276 MAH. oOJWapos. 

CoracHo O10fxKeTyY, OLO6peHHOMy Mawatoi mpeactapute- 
JeH, KopaOlecTpouTeibHohH mporpammonw CIUA ua 1957/58 r. 
MpeAYCMOTpeHO CTPOHTeJIbCTBO PAA KOpa6sel — HocuTelel 

‘  - YIpaBJIAe€MOPO PeaKTHBHOrO OPyXHA, B TOM 4HCJe: OAMH KpeH- 
cep BowoH3smMelleHHem 11 Thc. 7, O6OpyROBaHHbIH ATOMHOHM CH- 
JiOBOH YCTAHOBKOH H BOOPyKeHHbIii yIIpaBJIAeMbIMH peaKTHB- 
HbIMH CHAPAAaMH KaACCOB «3eMJIA — 3€MJIX> H «3e@MJIA — BO3- 
HyX»; yveTbIpe Pperata BoAOH3MeeHHemM mo 4000 r u BoceMb 
ICKAAPCHHbIX MHHOHOCLHEB 10 38000 7, BOOopyxkeHHble 3CHHTHbIMH 
ylIpaBJIAeMbIMH pP€aKTHBHbIMH CHapA/aMH; OHA NOABOAHAA 
NOAKA BOOH3MelleHHemM 1700 7. Kpome Toro, ueTbIpe Kpelt- 
cepa HamMeyaeTcaA MepeoOopyhoBaTb B HOCHTeIM YIIpaBJIAeMOro 
peakTHBHOro opyxkua |. 

Pa3Max 9KCNepHMeHTaIbHbIX PaGOT MO CO3AaHHIO 4 HCMO.Nb- 
30BaHHIO YIPaBJIAe€MbIX PeaKTHBHbIX CHAPAJOB, TeMIbIl BHe- 
ApeHuA HX B BOOPYAKeHHble CHJIbl H XapakTep OCBeLLeHHA AaH- 
HOrO BoNpoca B NevaTH HaraiATHO CBUAETEIbCTBYIOT O OOVIbILIOM 
3HAUCHHH, MIPHTABACMOM 3THM MEPOMPHNATHAM BOCHHbIM KOMAU- 
AOBAHHEM PpAa KaNHTaIHCTHYeCKHX CTpaH H MpexkmAe Bcero 
CUIA. 

HspectTHo, uto 6e3yep2xkHaA rOHKa BOOpyxKeHHi B KannTa- 
JIMCTHYUCCKHX CTPaHax, B TOM 4HCIe H B OOMAaACTH peaKTHBHOrO 
OPpyKHA, HalpaBlena, B MepBylo OYepekb, NpoTHB CoBetcKoro 
Coio3a HW CTpaH HaposHoli “emoKpaTuu. CopetcKoe [Ipasuteab- 
CTBO, BePHOe JIGHHHCKOH MOJMTHKe MUPHOrO COcyHlecTBOBaHHs 
Pa3/IMYHbIX SKOHOMHYeECKHX CHCTeM, HeEOAHOKPaTHO TIPOBO3ria- 
Malo CBOH IIPpHHWNNbl OesycvIOBNoro 3ampeleHuA aTOMHOFO 
OPyYKHA H COKpallleiHA APYrHX BYAOB BOOpyxKeHHA. Takaa m0- 
MHUTHKa Halwero TocyqapcTBa ONbACHAeTCA OTHIONb He CJla- 
Goctbio CopetckHix BoopyxenHHbIx CH, a HeyKIOHHbIM 6ecmo- 
KOHCTBOM 3a CyfbObl Halllero Hapowa H BCero YeOBeueCTBA. 

CoBetcKkHe BOHHBI, YYCHbIC H HHXKEHEPHI ZOJKHbI 6OAHTesIbHO 
CJIEQHTb 34 Pa3BHTHeEM BOeCHHOHK TeXHHKH B KalluTaduCTHYeCKHX 
CTpaHax, 4TOObI ObITb TOTOBbIM BCerg=a K OTPaKeHHIO JTIOOBIX 
fIPOHCKOB TeX, KTO TOMbITAaeTCH HAPYWIHTb MHPHbIM CO3HMaTevb- 
HbIM TpyM Halero Haposla. 


' Navy Times‘, or 14 sansaps, 28 supapa u 11 dhespaan 1956 r. 
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